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Description 

BACKGROUND OF THE INVENTION 

s 1. Field of the Invention 

[0001] The present invention relates to an ink jet recording sheet. More particularly, the present invention relates to 
an ink jet recording sheet having an excellent gloss and a good ink jet recording ability. 

io 2. Description of the Related Art 

[0002] The recording system using an ink jet printer is widely utilized in various fields due to the low printing noise, 
the high printing speed and easy full color printing. As an ink jet recording sheet, woodfree paper sheets having a high 
ink-absorbing property or coated paper sheets having a porous pigment-containing coating layer formed on a substrate 
is paper sheet, are used. However, almost all of the conventional ink jet recording sheets have a low surface gloss and 
thus a mat sheet-like appearance. Therefore, there is a strong demand to new type of ink jet recording sheets having 
a high surface gloss and an excellent appearance. 

[0003] Generally, as a high gloss recording sheet, a high gloss coated sheet prepared by coating a substrate sheet 
surface with a plate-crystalline pigment and optionally calendering, or a cast-coated sheet prepared by press-casting 
20 a wetted coating layer formed on a substrate sheet onto a mirror-finished periphery surface of a casting drum and 
drying the press-casted coating layer to transfer the mirror-finished surface of the casting drum to the coating layer, 
are known. 

[0004] The cast-coated sheets have higher surface gloss and smoothness than those of the conventional calendered 
coated sheets, and thus exhibit an excellent printing effect. Therefore, the conventional cast-coated sheets are mainly 
25 used for high gloss prints. When used for the ink jet printing, the conventional cast-coated sheets cause various diffi- 
culties. 

[0005] Conventional cast-coated sheets are disclosed in, for example, U.S. Patent No. 5,275,846 for T. Imai et al. 
In the conventional cast-coated sheets, on one hand, a film-forming substance, for example, a binder, contained in a 
pigment composition for forming a coating layer, serves to transfer a mirror-finished casting surface of a casting coater 

30 drum to the coating layer, and the resultant cast-coated layer has a high gloss. On other hand, the film-forming sub- 
stance causes, for example, the resultant cast-coated layer to exhibit a reduced porosity and a significantly reduced 
absorption of the ink in the ink jet printing procedure. To enhance the ink absorption, it is important that the cast-coated 
layer is porous so as to enables the layer to easily absorb the ink. For this purpose, it is necessary to reduce the content 
of the film-forming substance in the cast -coated layer. The reduction in the content of the film-forming substance causes 

35 the white sheet gloss of the resultant cast-coated layer to decrease. As mentioned above in detail, it is practically very 
difficult to obtain a cast-coated layer satisfactory in both the surface gloss and ink jet printing ability 
[0006] As means for solving the above-mentioned problems, Japanese Unexamined Patent Publication No. 
7-89,220, for the inventors of the present invention, discloses a cast-coated paper sheet, useful as an ink jet recording 
sheet, produced by forming a recording layer containing a pigment and a binder on a substrate paper sheet; coating 

40 a coating layer comprising, as a principal component, a copolymer composition produced by copolymerizing comon- 
omers each having an ethylenically unsaturated group and having a glass transition temperature of 40°C or more on 
the recording layer to form a coating liquid layer to be converted to a cast-coated layer; press casting the coating liquid 
layer onto a mirror-finished and heated casting surface of a drum, while the coating liquid layer is kept in a wetted 
condition; drying the press-casted coating liquid layer to form a cast-coated layer; and separating the casting surface 

45 from the resultant cast-coated layer. It was found that the resultant ink jet recording sheet has both a high gloss and 
an excellent ink-absorbing property. 

[0007] Furthermore, US-A-4 770 934 discloses an ink jet recording medium containing synthetic silica particles. The 
synthetic silica particles are conventional amorphous silica particles having a particle size of 3 to 20 jam, and thus the 
resultant ink jet recording medium is unsatisfactory in gloss, and clarity and color density of recorded images. 

so [0008] EP-A-0 70/ 977 discloses an ink jet recording sheet having an alumina-containing undercoat layer having a 
bulk density of 0.2 g/m 3 or less and a cast-coated layer formed on the under-coat layer. The cast-coated layer comprises 
a resin and conventional pigment particles, for example, conventional colloidal silica particles. The conventional col- 
loidal silica particles are unsatisfactory in enhancement of the ink absorption of the resultant cast-coated layer. 
[0009] EP-A-0 759 365 discloses an ink jet recording material having a recording layer comprising a water-soluble 

55 resin include and conventional primary colloidal silica particles, The resultant ink recording material is unsatisfactory 
in ink absorption of the recording layer 

[0010] However, due to significant enhancements in recording speed of ink jet recording procedure and minuteness 
and accuracy of the ink jet printed images, and an extensive improvement in full color printing technology, the ink jet 
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recording sheet is strongly required to exhibit an enhanced gloss, improved sharpness and clarity, and high color 
density of ink images. For example, the ink jet recording sheet is required to exhibit high gloss and image quality 
comparative to those of the conventional silver salt-type photographic paper sheet, The above-mentioned prior art ink 
jet recording sheets cannot satisfy the new requirements. 

5 

SUMMARY OF THE INVENTION 

[001 1] An object of the present invention is to provide an ink jet recording sheet having an excellent gloss and a 
good ink-jet recording ability. 

w [0012] Another object of the present invention is to provide an ink jet recording sheet having a high ink-absorbing 
property in addition to the high gloss, and capable of recording ink images having high accuracy, clarity and color density. 
[0013] The above-mentioned objects can be attained by the ink jet recording sheet of the present invention which 
comprises a substrate sheet and a cast-coated layer formed on a surface of the substrate sheet, the cast-coated layer 
comprising fine silica particles having an average primary particle size of 3 to 40 nm and an average secondary particle 

is size of 10 to 400 nm. 

[0014] The ink jet recording sheet of the present invention optionally further comprises at least one undercoat layer 
comprising a pigment and a binder and arranged between the substrate sheet and the cast-coated layer. 
[0015] In the ink jet recording sheet of the present invention, the cast-coating layer optionally further comprises a 
cationic compound. 

20 [0016] In an embodiment of the ink jet recording sheet of the present invention, the undercoat layer comprises no 
cationic compound and the cast-coated layer further comprises a cationic compound. 

[0017] In an embodiment of the ink jet recording sheet of the present invention, the cast-coated layer is one prepared 
by coating a coating liquid for the cast-coated layer on a surface of the substrate sheet; press-casting, while the resultant 
coating liquid layer on the substrate sheet surface is kept in a wetted condition, the coating liquid layer onto a mirror- 
25 finished peripheral surface of a casting drum; drying the press-casted coating liquid layer on the casting drum; and 
separating the resultant laminate from the casting drum. 

[0018] In another embodiment of the ink jet recording sheet of the present invention, the cast-coated layer is one 
prepared by coating a coating liquid for the cast-coated layer on a surface of the substrate sheet; 

drying the coating liquid layer on the substrate sheet; wetting the dried coating layer with a wetting liquid; press- 
30 casting, while the wetted coating layer is kept in a wetted condition, the wetted coating layer onto a mirror-finished 
peripheral surface of a casting drum; drying the press-casted coating layer on the casting drum; and separating the 
resultant laminate from the casting drum. 

[0019] In still another embodiment of the ink jet recording sheet of the present invention, the cast -coated layer is one 
prepared by coating a coating liquid for the cast-coated layer on a surface of the undercoat layer formed on the substrate 

35 sheet; press-casting, while the resultant coating liquid layer on the undercoat layer surface is kept in a wetted condition, 
the coating liquid layer onto a mirror-finished peripheral surface of a casting drum; drying the press-casted coating 
liquid layer on the casting drum; and separating the resultant laminate from the casting drum. 
[0020] in still another embodiment of the ink jet recording sheet of the present invention, the cast-coated layer is one 
prepared by coating a coating liquid for the cast-coated layer on a surface of the undercoat layer formed on the substrate 

40 sheet; drying the coating liquid layer on the undercoat layer; wetting the dried coating layer with a wetting liquid; press- 
casting, while the wetted coating layer is kept in a wetted condition, the wetted coating layer onto a mirror-finished 
peripheral suriace of a casting drum; drying the press-casted coating layer on the casting drum; and separating the 
resultant laminate from the casting drum. 

[0021] In the ink jet recording sheet of the present invention, the pigment in the undercoat layer preferably comprises 
45 at least one member selected from the group consisting of amorphous silica, alumina, and zeolite pigments. 

[0022] In the ink jet recording sheet of the present invention, the undercoat layer preferably comprises a composite 
material of a polymer of a monomer having an ethylenically unsaturated group with a colloidal silica. 
[0023] In the ink jet recording sheet of the present invention, the cast-coated layer preferably comprises a binder 
comprising an aqueous polyurethane resin. 
so [0024] In the ink jet recording sheet of the present invention, the above-mentioned aqueous polyurethane resin con- 
tained in the cast-coated layer preferably comprises a cationic aqueous polyurethane resin. 

[0025] In the ink jet recording sheet of the present invention, the above-mentioned aqueous polyurethane resin con- 
tained in the cast-coated layer preferably has a glass transition temperature of 40°C or more. 
[0026] In the ink jet recording sheet of the present invention, the cast-coated layer optionally further contains a higher 
55 fatty acid amide. 

[0027] In the ink jet recording sheet of the present invention, the pigment contained in the undercoat layer preferably 

comprises amorphous silica particles having an average secondary particle size of 2 u.m to 8 |im. 

[0028] The process of the present invention, for producing the ink jet recording sheet as mentioned above, comprises: 
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coating a coating liquid for the cast-coated layer on a surface of a substrate sheet; 
semi-drying the coating liquid layer on the substrate sheet surface; 

press-casting the semi-dried coating layer onto a mirror-finished peripheral surface of a casting drum; 
drying the press-casted coating layer on the casting drum; and 
5 separating the resultant laminate from the casting drum. 

[0029] The process of the present invention for producing the ink jet recording sheet as mentioned above comprises; 

forming an undercoat layer on a surface of the substrate sheet; 
io coating a coating liquid for the cast-coated layer on a surface of the undercoat layer; 

semi-drying the coating liquid layer on the undercoat layer surface; 

press-casting the semi-dried coating layer onto a mirror-finished peripheral surface of a casting drum; 
drying the press-casted coating layer on the casting drum; and 
separating the resultant laminate from the casting drum. 

is 

[0030] In each of the processes as mentioned above, the semi-dried coating layer contains water in an amount of 
20 to 400 parts by weight per 100 parts by weight of a total solid content in the semi-dried coating layer. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

20 

[0031] In the ink jet recording sheet of the present invention, there is no specific limitation to the type, dimensions, 
form and color of the substrate sheet. Usually, the substrate sheet can be selected from paper sheets, for example, 
acid paper sheets and neutral paper sheets usable as a substrate sheets for conventional coated paper sheets. The 
substrate sheet may be selected from plastic resin sheets having a gas-permeability. 
25 [0032] The paper sheets for the substrate sheet comprise, as principal component, a wood pulp and optionally a 
pigment. The wood pulp includes various chemical pulps, mechanical pulps and reused pulps. To adjust the paper 
strength and paper-forming aptitude to desired levels, the freeness of the pufps can be controlled by a beater. In the 
wood pulps usable for the present invention, there is no limitation to the freeness of the pulps. Usually, the wood pulps 
have a Canadian standard freeness (CSF) of 250 to 550 ml determined in accordance with Japanese Industrial Stand- 
ee ard (JIS) P8121. 

[0033] The pigment is used for the purpose of imparting an opaqueness to the paper sheet and/or controlling an ink- 
absorbing property of the paper sheet. 

[0034] For the pigment, calcium carbonate, calcined kaolin, silica and titanium dioxide are used. In this case, the 
content of the pigment in the paper sheet is preferably 1 to 20% by weight. When the pigment content is too high, the 
35 mechanical strength of the resultant paper sheet may be unsatisfactory. 

[0035] The paper sheet for the substrate sheet optionally contains an additive, for example, sizing agent, fixing agent, 
paper-strength increasing agent, cat ion -modifying agent, yield-increasing agent, dye and/or fluorescent brightening 
agent. 

[0036] Further, in a size-press step on a paper-forming machine, a size-press agent, for example, starch, polyvinyl 
40 alcohol or a cationic resin, is coated on or impregnated in the paper sheet, to control the surface strength and degree 
of sizing of the paper sheet. The degree of sizing is preferably about 1 to 200 seconds. If the degree of sizing is too 
low, the resultant paper sheet may cause a difficulty in the coating procedure due to formation of wrinkles, and thus 
the production of a coated paper sheet may be difficult. If the degree of sizing is too high, the resultant paper sheet 
may exhibit a low ink-absorbing property, and the resultant coated paper sheet may be disadvantages in that when 
45 ink-jet printed, a curling and/or cockling phenomenon occurs. The substrate sheet for the present invention preferably 
has a basis weight of 20 to 400 g/m 2 which is merely representative but not exclusive. 

[0037] In the ink jet recording sheet of the present invention, the gas-permeable resin sheet usable for the substrate 
sheet includes transparent or opaque resin (plastic) films or sheets having a plurality of perforations formed by a me- 
chanical treatment, pigment-containing resin film sheets oriented after shaping to form a plurality of pores (voids), and 
50 porous resin films or sheets produced by shaping a mixture of a resin with a solvent-soluble pigment or compound into 
films or sheets, and treating the films or sheets with a solvent to dissolve away the solvent -soluble pigment or compound 
from the films or sheets. 

[0038] In the ink jet recording sheet of the present invention, a cast-coated layer may be formed directly on a surface 
of a substrate. Preferably, an undercoat layer is formed on a surface of the substrate sheet and then a cast-coated 
55 layer is formed on the undercoat layer, to enhance the ink-absorbing rate and ink-absorbing capacity of the resultant 
ink jet recording sheet. The undercoat layer to be formed on the substrate sheet comprises, as principal components, 
a pigment and a binder. The pigment in the undercoat layer may comprise at least one member selected from kaolin, 
clay, calcined clay, amorphous silica, synthetic amorphous silica, zinc oxide, aluminum oxide, aluminum hydroxide, 
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calcium carbonate, satin white, aiuminum silicate, alumina, colloidal silica, zeolites, synthetic zeolites, sepiolite, smec- 
tate, synthetic smectite, magnesium silicate, magnesium carbonate, magnesium oxide, diatomaceous earth, styrene 
polymer plastic pigments, hydrotalcite, urea resin plastic pigments, and benzoguanamine resin plastic pigments, which 
are conventional pigments usable for common coated paper sheets. Among the above-mentioned pigments, the amor- 
5 phous silica, alumina and zeolites which have a high ink-absorbing property, are preferably used as a main component 
of the pigment. 

[0039] In a preferred embodiment, the pigment for the undercoat layer comprises silica particles having an average 
secondary particle size of 2 fim to 8 (am. If the size is less than 2 urn. the resultant undercoat layer may exhibit a low 
ink-absorbing rate, and thus when the ink is applied in a large amount, the applied ink may become blotted. When the 

w average secondary panicle size is more than 8 um, a surface coating layer formed on the resultant undercoat layer 
may have an unsatisfactory smoothness, and an insufficient gloss, and exhibit an unsatisfactory appearance. When 
the surface coating layer is formed on the undercoat layer having a low smoothness by a cast-coating method which 
will be explained later, the resultant cast-coated layer may exhibit an insufficient adhesion to a casting surface, for 
example, casting drum surface, and may have a roughened surface, an uneven gloss and a poor appearance. The 

rs above-mentioned amorphous silica contributes to enhancing the smoothness and gloss and the quality of ink images 
and thus the pigment in the undercoat layer preferably contains the amorphous silica in an amount of 50% by weight 
or more based on the total weight of the pigment. 

[0040] The binder for the undercoat layer preferably comprises at least one member selected from proteins, for 
example, casein, soybean protein and synthetic proteins, starch and starch derivatives, for example, oxidized starch, 

20 polyvinyl alcohol and polyvinyl alcohol derivatives, for example, cat ion -modified polyvinyl alcohols and sily I -modified 
polyvinyl alcohol, cellulose derivatives, for example, carboxymethyl cellulose and methyl cellulose, conjugated diene 
polymer latices, for example, styrenebutadiene copolymer and methyl methacrylatebutadiene copolymer latices, acrylic 
polymer latices, and vinyl polymer latices, for example, ethylenevinyl acetate copolymer latices, which are conventional 
binder materials well-known for the coated paper sheets. 

25 [0041] The contents of pigment and the binder in the undercoat layer are variable in response to the types of the 
pigment and the binder, and usually the binder is used in an amount of t to 100 parts by weight, preferably 2 to 50 
parts by weight, per 100 parts by weight of the pigment. 

[0042] The undercoat layer optionally contains at least one additive selected from, for example, dispersing agents, 
viscosity-modifiers, antifoaming agents, anti-static agents, and preservatives which are usually used for coated paper 

30 sheets. The undercoat layer may contain a fluorescent dye and/or a coloring material. 

[0043] In the undercoat layer, a cation ic compound is optionally contained for the purpose of fixing the dye component 
in the ink jet recording ink. However, the dye component should be fixed in the cast -coated layer formed on the under- 
coat layer, to increase the color density of the ink images formed in the ink-receiving layer including the cast-coated 
layer and the undercoat layer. Therefore, the content of the cationic compound in the cast-coated layer is preferably 

35 higher than that in the undercoat layer. More preferably, the cationic compound is contained only in the cast-coated 
layer and the undercoat layer is substantially free from the cationic compound. The expression 'substantially free" 
means that the undercoat layer may contain a very small amount of a cationic surfactant which merely serves as a 
surface active additive but not as a dye-fixing agent. When the cationic compound is added only to the cast-coated 
layer and is substantially not contained in the undercoat layer, the resultant ink jet recording sheet surface exhibits an 

to excellent gloss. 

[0044] When the undercoat layer contains a composite product of a colloidal silica with a polymer resin produced by 
polymerizing a monomer having ethylenically unsaturated groups, the cast-coated layer formed on the undercoat layer 
exhibits an enhanced gfoss. The reasons for the enhanced gloss are not completely clear. However, it is assumed that 
the presence of the composite product in the undercoat layer causes the penetration of a coating liquid for the cast- 
as coated layer into the undercoat layer to be restricted, whereas the ink-absorbing property of the undercoated layer is 
not affected by the composite product. Also, it has been unexpectedly found that the presence of the composite product 
in the undercoat layer causes the releasing property of cast-coated layer formed on a casting surface, for example, a 
casting drum surface, from the casting surface to be enhanced. The reasons of the enhancement in the releasing 
property is not yet known. 

so [0045] The polymer resin produced by polymerizing a monomer having ethylenically unsaturated groups is preferably 
selected from polymers of at least one ethylenically unsaturated monomer selected from, for example, acrylic acid 
esters having an alkyi group with 1 to 18 carbon atoms, for example, methyl acrylate, ethyl acrylate, butyl acrylate, 
2-ethylhexyl acrylate, lauryl acrylate, 2-hydroxyethyl acrylate and glycidyl acrylate; methacrylic acid esters having an 
alkyl group with 1 to 18 carbon atoms, for example, methyl methacrylate, ethyl methacrylate, 2-hydroxyethyl methacr- 

55 ylate, 2-hydroxypropyl methacrylate and glycidyl methacrylate; and styrene, a-methylstyrene, vinyltoluene, acryloni- 
trile, vinyl chloride, vinylidene chloride, vinyl acetate, vinyl propionate, acrylamide, N-methylol acrylamide, ethylene 
and butadiene. The polymers include copolymers of two or more ethylenically unsaturated monomers and substituted 
derivatives of the polymers and copolymers. The substituted derivatives include, for example, carboxyl-substituted 



5 



o o 



EP 0 879 709 B1 

derivatives of the polymers or copolymers, and modified carboxyl-substituted derivatives having a reactivity with alkalis. 
[0046] The production of the composite product of the colloidal silica with the polymers of the ethylenically unsatu- 
rated monomers is carried out, lor example, by polymerizing the ethylenically unsaturated monomers in the presence 
of a siiane coupling agent and a colloidal silica to form a composite product of the resultant polymer with the colloidal 
s siiica particles connected to each other through Si-O-R bondings wherein R represents the connected polymer. Op- 
tionally, the polymer resin modified with silanol groups is reacted with the colloidal silica so as to provide a composite 
product in which the polymer is connected to the colloidal silica particles through Si-O-R bondings wherein R represents 
the bonded polymer. 

[0047] The polymer component in the composite product preferably has a glass transition temperature (Tg) of 40° C 

to or more, preferably 50 to 1 00°C. When the Tg is too low, when the coating liquid layer for the undercoat layer is coated 
on the substrate sheet and dried, the film-formation of the coating layer progresses to too high an extent, the resultant 
undercoat layer may exhibit an unsatisfactory ink-absorbing rate and the ink penetrated into the undercoat layer may 
be blotted. When the Tg is more than 40°C, the cast-coated layer formed on the under-coat layer and cast on a casting 
drum surface unexpectedly exhibits an enhanced releasing property from the casting surface. The reasons of the 

is enhancement of the releasing property are not yet known. 

[0048] The coating liquid for the undercoat layer containing the above-mentioned components preferably has a total 
solid content of about 5 to 50% by weight, and is coated in a dry weight of 2 to 100 g/m 2 preferably 5 to 50 g/m 2 more 
preferably 10 to 20 g/m 2 on a surface of a substrate sheet. If the coating amount of the undercoat layer is too small, 
the resultant undercoat layer may exhibit an unsatisfactory ink absorbing property and the cast-coated layer formed 

20 on the undercoat layer may exhibit an unsatisfactory gloss. If the coating amount of the undercoat layer is too large, 
the color density of the printed ink images may be low, and the mechanical strength of the undercoat layer may be 
poor and thus the undercoat layer may be easily damaged and/or powdered. The coating liquid for the undercoat layer 
can be coated on a surface of a substrate sheet by a conventional coating device, for example, blade coater, air knife 
coater, roll coater, brush coater, champlex coater, bar coater, lip coater, die coater, gravure coater or curtain coater. 

25 The coated undercoat layer is dried and then, optionally, is subjected to a smoothing treatment by a super calender or 
by brushing. 

[0049] In the ink jet recording sheet of the present invention, a cast-coated layer is formed on a surface of a substrate 
sheet or on an undercoat layer formed on a surface of the substrate sheet. 

[0050] The cast-coated layer comprises, as a principal component, specific fine silica particles and optionally a binder. 

30 The specific fine silica particles will be explained below. 

[0051] There is no limitation to the preparation method of the specific fine silica particles usable for the present 
invention. For example, the specific fine silica particles can be prepared by applying a strong pulverizing force to trade 
synthetic amorphous silica particles having an average secondary particle size of, for example, several micrometers, 
by mechanical means, to decrease the average secondary particle size. The mechanical means for this purpose can 

35 be selected from ultrasonic homogenizers, pressure-type homogenizers, high speed rotation mills, roller mills, con- 
tainer-driving medium mills, medium-agitation mills, jet mills, and sand grinders. The fine silica particles pulverized as 
mentioned above, are usually in an aqueous dispersion {slurry or colloidal solution) having a solid content of 5 to 20% 
by weight. 

[0052] In the present invention, the term "average particle size" refers to an average of particle sizes measured by 
40 an electron microscope (SEM or TEM). Namely, in the measurement of the particle sizes, an electron microscopic 
photograph of fine particles is taken at a magnification of 10,000 to 400,000, Martin size of the particles located within 
a unit area of 5 cm x 5 cm are measured and the measured data is averaged. This measurement method is disclosed 
in "FINE PARTICLE HANDBOOK", page 52, published by ASAKURA SHOTEN, 1991. 

[0053] The silica fine particles usable for the present invention mainly comprise silica secondary particles and the 
45 average secondary particle size of the silica particles is adjusted to 1 0 nm or more, but not more than 400 nm, preferably 
10 nm or more but not more than 300 nm, more preferably 1 5 nm or more but not more than 1 50 nm, still more preferably 
20 nm or more but not more than 100 nm. When the average secondary particle size of the silica particles is more than 
400 nm, the resultant cast-coated layer has an unsatisfactory transparency and thus the coloring effect of the dye fixed 
in the cast-coated layer is low, and the color density of the ink images on the cast -coated layer is unsatisfactory. When 
50 silica fine particles having a very small average secondary particle size are employed, the resultant cast-coated layer 
exhibits an unsatisfactory ink-absorbing property, and thus desired ink images having a high grade and quality cannot 
be obtained. 

[0054] The average primary particle size of the fine silica particles should be controlled to 3 nm or more but not more 
than 40 nm, preferably 5 nm or more but not more than 30 nm, more preferably 7 nm or more but not more than 20 
55 nm. If the average primary particle size is less than 3 nm, gaps formed between the primary particles of the fine silica 
particles is significantly small, and the resultant cast-coated layer exhibits an unsatisfactory absorbing property of the 
ink or the solvent contained in the ink, and thus the resultant ink images cannot exhibit a desired high grade and quality 
If the average primary particle size is more than 40 nm, the resultant secondary particles each consisting essentially 
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of a plurality of primary particles agglomerated with each other have a large size, the resultant cast^oated layer exhibits 
an unsatisfactory transparency, the coloring effect of the dye in the ink fixed in the cast-coated layer is insufficient, and 
thus the printed ink images have cannot have a desired high color density. 

[0055] In the cast-coated layer, the specific fine silica particles can be employed together with an additional pigment 
5 particles, for example, the same pigment particles as those usable for the undercoat layer, as long as the additional 
pigment particles do not affect the effect of the present invention, preferably, the additional pigment particles have an 
average particle size of 500 nm or less, more preferably the same as or smaller than the average secondary particle 
size of the fine silica particles. 

[0056] In the cast-coated layer, the proportion of the fine silica particles is preferably 50% or more based on the total 
jo weight of the fine silica particles and the additional pigment particles, to maintain the transparency of the cast<oated 
layer at a satisfactory level. When the proportion of the fine silica particles is less than 50% based on the total pigments, 
the transparency of the resultant cast-coated layer may be insufficient and the resultant ink images may not exhibit a 
desired high color density and grade. 

[0057] The binder for the cast-coated layer preferably comprises at least one member selected from water-soluble 
is polymeric materials, for example, polyvinyl alcohol, modified polyvinyl alcohols, for example, cat ion -modified polyvinyl 
alcohols, and silyl-modified polyvinyl alcohols, polyvinyl pyrrolidone, casein, soybean protein, synthetic proteins, starch, 
and cellulose derivatives, for example, carboxymethyl cellulose, methyl cellulose; and latices of water-dispersible pol- 
ymers, for example, conjugated diene polymer latices, for example, styrenebutadiene copolymer and methyl methacr- 
ylate-butadiene copolymer latices and vinyl copolymer latices, for example, styrene-vinyl acetate copolymer latices, 
20 aqueous acrylic resins, aqueous polyurethane resins and aqueous polyester resins and the others well-known and 
employed in the conventional coated paper sheets. These polymeric materials for the binder may be employed alone 
or in a mixture of two or more thereof. 

[0058] Among the above-mentioned polymeric materials, the aqueous polyurethane resins are preferably employed 
as at least a part of the binder. 

25 [0059] In an embodiment, the ink jet recording sheet of the present invention comprises a substrate sheet, a cast- 
coated layer formed on the substrate sheet comprising a pigment and a binder and optionally at least one undercoat 
layer arranged between the substrate sheet and the cast-coated layer and comprising a pigment and a binder, the 
pigment contained in the cast-coated layer comprising fine silica particles having an average primary particle size of 
3 to 40 nm and an average secondary particle size of 10 to 400 nm, preferably 10 to 300 nm, and the binder contained 

30 in the cast-coated layer comprising an aqueous polyurethane resin. 

[0060] In this embodiment, the binder for the cast-coated layer comprises an aqueous polyurethane resin. When the 
aqueous polymethane resin is contained, the resultant cast-coated layer exhibits an excellent releasing property. Fur- 
ther, the resultant ink jet recording sheet exhibits excellent ink-absorbing property, color density of ink images, water 
resistance, surface strength, and gloss, The aqueous polyurethane resins are referred to as urethane emulsions, ure- 

35 thane latices and polyurethane latices. 

[0061] The polyurethane resins are obtained by a reaction of a polyisocyanate compound with an active hydrogen- 
containing compound and are defined as polymeric compounds having relatively large numbers of urethane structures 
and urea structures. 

[0062] The polyisocyanate compounds usable for the production of the aqueous polyurethane are not limited to 
40 specific type of compounds and include aromatic polyisocyanate compounds, for example, tolylene diisocyanate and 
4,4'-diphenylmethane-diisocyanate 1 and aliphatic and cycloaliphatic polyisocyanate compounds, for example, hexam- 
ethylene diisocyanate and isophorone diisocyanate. 

[0063] The active hydrogen-containing compounds for the production of the aqueous polyurethane resins generally 

include compounds having a hydroxyl group or an amino group. The active hydrogen-contain ing*compounds having 
**5 a high molecular weight include polyesterdiols, polyetherdiols and polycarbonatediols. The active hydrogen-containing 

compounds having a tow molecular weight include glycol compounds, for example, ethyleneglycol, 1 ,4-butanediol and 

1,6-hexanediol, and diamine compounds, for example, isopropyldiamine and hexamethylenediamine. 

[0064] The aqueous polyurethane resins are dispersed or emulsified in a fine particle form in an aqueous medium. 

The particles have a particle size of about 0.001 to 20 jam. The aqueous polyurethane resins are in the state of a 
50 transparent solution, a semi-transparent colloidal dispersion or milky emulsion. In the present invention, the aqueous 

polyurethane resins may be any of the above-mentioned states. 

[0065] The aqueous polyurethane resins are classified into forcedly emulsified resins prepared by forcedly emulsi- 
fying the resins in the presence of an emulsifying agent by a high mechanical shearing force; self-emulsifying resins 
in which hydrophilic groups, for example, ionic groups are introduced into molecular chains thereof to impart a high 
55 hydrophilicity to the resins and to cause the resin to be stably dispersed in water without assistance of an emulsifying 
agent; and solution resins which are dissolved in water. Among them, the self-emulsifying resins can form a film having 
high gloss and water resistance, and are preferably used for the present invention. The self-emulsifying aqueous 
polymethane resins are classified, in accordance with the type of the hydrophilic groups introduced thereinto, into a 
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cationic type in which an amino group or other cationic group is introduced; an anionic type in which a carboxylic group 
and/or a sulfonic acid group is introduced; and a nonionic type in which a polyethyteneglycol group, etc. is introduced. 
Among them, a cationic aqueous polyurethane resins produced by introducing cationic groups, for example, tert -amino 
groups into the resin molecules, and neutralizing or converting the resultant cationic compounds into a quaternary salt 

5 thereof with an acid, are preferably employed. 

[0066] When the aqueous polyurethane resins are cationic, the cationic resins have a good ink-fixing property and 
are useful for forming a cast-coated layer having excellent ink-absorbing property and capable of recording ink images 
having a high color density When a cationic compound is added, as a aqueous ink-fixing agent, into the cast -coated 
layer, the aqueous cationic polyurethane resins exhibit a high compatibility with the cationic compound. 

io [0067] When the aqueous polyurethane resins have a glass transition temperature of 40°C or more, the resultant 
cast-coated layer has an excellent releasing property from the casting surface such as a casting drum surface. Pref- 
erably, the aqueous polyurethane resin has a glass transition temperature of 60°C or more. There is no specific upper 
limit of the glass transition temperature of the aqueous polymethane resins. Usually, the glass transition temperature 
is not more than 150°C. 

is [0068] In the cast-coated layer of the present invention, the content of the aqueous polyurethane resin is preferably 
50% or more based on the total weight of the binder, to ensure the target effect of the present invention. 
[0069] The content of the binder in the cast -coated layer is preferably 1 to 200 parts by weight, more preferably 10 
to 100 parts, per 100 parts by weight of the pigment. If the content of the binder is too small, the resultant cast-coated 
layer may exhibit an insufficient mechanical strength for practical use and the surface may be easily damaged or 

20 powdered. If the binder content is too large, the resultant cast-coated layer may exhibit an unsatisfactory ink-absorbing 
property and thus a poor ink jet recording ability. 

[0070] In the cast-coated layer, a cationic compound is preferably contained for the purpose of fixing the dye com- 
ponent in the ink. The cationic compound may be mixed with the fine silica particles. In this mixing, since the fine silica 
particles are generally anionic, the addition of the cationic compound may cause the fine silica particles to be agglom- 

25 erated and thus the particle size thereof may increase. In this case, when trade amorphous silica particles (which 
usually have an average secondary particle size of several micrometers) are pulverized into fine particles and dispersed 
in a medium by applying a strong shearing force with mechanical means, non-pulverization treated amorphous silica 
particles are subjected, together with a cationic compound, to the mechanical pulverize<Jispersing procedure, or trade 
amorphous silica particles are pulverized and then mixed with a cationic compound to allow the particles to agglomerate 

30 with each other, and the resultant mixture to exhibit an increased viscosity, the mixture is again subjected to the me- 
chanical pulverize-dispersing procedure to adjust the average secondary particle size thereof to the above-mentioned 
specific level. The pulverize-dispersing procedure does not change the primary particle size of the silica particles. 
[0071] The cationic compound includes a cationic resin and low molecular weight cationic compound, for example, 
a cationic surfactant compound. To increase the color density of the ink images, the cationic resin is advantageously 

35 employed in the state of an aqueous solution or dispersion. The cationic resin may be employed as a cationic organic 
pigment which is produced by insolubilizing the resin by means of, for example, cross-linking, and is in the form of fine 
particles. The cationic organic pigment may be produced by copolymerizing a cationic monomer with a poly-functional 
commonomer which serves as a cross-linking agent, or by cross-linking a cationic resin having reactive groups, for 
example, hydroxy!, carboxyl, amino and/or acetoacetyl groups, optionally in the presence of a cross-linking agent, by 

40 means of heating or irradiation. Sometimes the cationic compound, and particularly the cationic resin, serves as a 
binder. 

[0072] The cationic resins include the followings. 

1) Polyaikylenepolyamines, for example, polyethylenepolyamines and polypropylenepolyamines, and derivatives 
45 thereof 

2) Acrylic resins having secondary amino groups, tertiary amino groups, and/or quaternary ammonium salt groups 

3) Polyvinyiamines and polyvinylamidines 

4) Cationic dicyan resins, for example, dicyandiamide-formaldehyde poly-condensation products 

5) Cationic polyamine resins, for example, dicyandiamide-diethylenetriamine polycondensation products 
50 6) Epichlorohydrin-dimethylamine addition-polymerization products 

7) Dimethyldiallyl ammonium chloride-S0 2 copolymerization products 

8) Diallylamine salt-S0 2 copolymerization products 

9) Dimethyldiallyl ammonium chloride polymerization products 

10) Allylamine salt polymers 

55 11 ) Dialkylaminoethyl (meth)acrytate quaternary salt polymers and 

12) Acrylamide-diallylamine salt copolymerization products 

[0073] The cationic compound also exhibits an effect of enhancing the water-resistance of the printed ink images. 
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[0074] The cationic compound is preferably employed in an amount of 1 to 100 parts by weight, more preferably 5 
to 50 parts by weight, per 100 parts by weight o( the pigment, to form the cast-coated layer. When the content of the 
cationic compound is too low, the color density-enhancing effect on the ink images may be insufficient. When the 
cationic compound is employed in too a high content, the color density of the ink images may be low and the ink images 
s may blot. 

[0075] In the cast-coated layer, a releasing agent which is conventionally used in the production of the usual coated 
paper sheets or cast-coated paper sheets for printing, is preferably contained. 

[0076] The releasing agent for the cast-coated layer preferably comprises at least one member selected from higher 
fatty acid amides, for example, stearic acid amide; polyolefin waxes, for example, polyethylene waxes and polypropyl- 

w ene waxes; alkali metal and ammonium salts of higher fatty acids, for example, calcium stearate, zinc stearate, potas- 
sium oleate, and ammonium oleate; lecithin; and silicone compounds, for example, silicone oils and silicone waxes. 
Among the above-mentioned compounds, the higher fatty acid amides are preferably employed. 
[0077] In the above-mentioned preferable embodiment of the ink jet recording sheet of the present invention, the 
cast-coated layer optionally further comprises a higher fatty acid amide. The higher fatty acid amide is preferably 

is selected from acid amides of higher fatty acids having 1 2 to 34 carbon atoms, for example, lauric acid, tridecylic acid, 
myristic acid, pentadecylic acid, stearic acid, nonadecanoic acid, arachic acid, behenic acid, lignoceric acid, cerotic 
acid, heptacosanoic acid, montanic acid, melissic acid, lacceric acid, oleic acid, elaidic acid, cetoleic acid, erucic acid, 
brassidic acid, linoleic acid, linolenic acid, arachidonic acid, propiolic acid and stearolic acid. Among the above-men- 
tioned higher fatty acid amides, the stearic acid amide and oleic acid amide are more preferable to obtain a desired 

20 performance of the ink jet recording sheet, for example, a high resistance to ink image-blotting, a high enhancement 
in color density of ink images, a high enhancement in gloss and a good releasing properly from the casting surface, 
for example, a casting drum. 

[0078] When a coating liquid for the cast-coated layer is coated and dried on a casting drum surface (a mirror-finished 
surface of a metal, plastic or glass drum), mirror-finished surface of a metal plate, or smooth surface of a plastic sheet 

2S or film or glass plate, and the dried cast-coated layer is separated from the casting surface, the higher fatty acid amides 
contribute to significantly enhancing the releasing property of the resultant cast-coated layer from the casting surface. 
If the releasing property of the cast-coated layer from the casting surface is insufficient, the resultant cast-coated layer 
exhibits a low and uneven gloss, and sometimes the cast-coated layer cannot be separated from the casting surface. 
The inventors of the present invention have studied materials contributory to enhancing the releasing property of the 

30 cast-coated layer containing very fine silica particles and a binder as principal components from the casting surface, 
and found that the higher fatty acid amides contribute to significantly enhancing the releasing property and the resist- 
ance to ink image-blotting. Particularly, when the cationic compound is contained in the cast-coated layer, the resultant 
cast-coated layer exhibits a significantly enhanced releasing property and a resistance to ink image-blotting. 
[0079] The releasing agent is preferably contained in a content of 0.1 to 50 parts by weight, more preferably 0.5 to 

3S 30 parts by weight, still more preferably 1 to 20 parts by weight, per 100 parts by weight of the pigment, in the cast- 
coated layer. If the releasing agent content is too low, the resultant releasing property-enhancing effect may be unsat- 
isfactory. Also, if the releasing agent content is too high, the resultant cast-coated layer may exhibit an unsatisfactory 
gloss, an undesirably increased ink-repellency and a low color density of ink images. 

[0080] The cast-coating method is referred to as a method in which a coating liquid is dried on a mirror-finished 
40 peripheral surface made of a metal, plastic resin or glass, of a casting drum, or a mirror-finished surface of a metal 
plate, plastic resin film or sheet, or glass plate, to transfer the mirror-finished casting surface to the cast-coated layer; 
and the resultant dried cast-coated layer is separated from the casting surface, to obtain a cast-coated layer surface 
having high smoothness and gloss. 

[0081] In an method of forming a cast-coated layer, the coating liquid for the cast-coated layer is coated on a substrate 
45 sheet surface or an undercoat layer surface formed on the substrate sheet, the resultant coating liquid layer is press- 
casted onto a heated casting surface, for example, the mirror-finished surface of the casting drum, while the coating 
liquid layer is kept in a wetted condition. This method is referred to as a wet-casting method. In another method, the 
coated coating liquid layer is dried, the dried coating layer is wetted with a wetting agent, for example, water, the wetted 
coating layer is press-casted onto a heated casting surface, for example, a heated mirror-finished casting surface, 
so while the wetted coating layer is kept in a wetted condition, and the dried cast-coated layer is separated from the casting 
surface. This method is referred to as a rewetting casting method. Generally, the wet casting method is advantageous 
in a high gloss and ink-absorbing property of the resultant cast-coated layer. However, the rewetting casting method 
is advantageous in a high productivity. 

[0082] The cast-coated layer of the present invention can be formed by still another casting method in which a coating 
ss liquid for the cast-coated layer is directly coated on a heated casting surface, for example, a heated mirror-finished 
surface of a casting drum, a substrate sheet or an undercoat layer formed on a substrate sheet is laminated and bonded 
to the coating liquid layer on the casting surface under pressure, and the resultant laminate is separated from the 
casting surface. This method is referred to as a pre-casting method. 
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[0083] In the cast-coating procedure, the heating temperature is preferably 40 to 200°C, more preferably 70 to 1 50°C. 
There is no limitation to the casting time tor which the cast-coated layer is retained in contact with the casting surface. 
Usually, the casting time is about 1 to 60 seconds. 

[0084] The casting smooth surlace, for example, a mirror-finished surface preferably has a surface roughness Ra 
5 of 0.5 um or less, more preferably 0.05 urn or less, determined in accordance with Japanese Industrial standard (JIS) 
B0601. 

[0085] In still another casting method, a coating liquid for the cast-coated layer is coated on a substrate sheet surface 
or a surface of an undercoat layer formed on the substrate sheet surface, the coated coating liquid layer is semi-dried 
and press-cast onto a heated casting surface, for example, a heated mirror-finished surface of a casting drum, while 

io the semi-dried coating layer is kept in a semi-dried condition, the cast coating layer is dried on the casting surface, 
and the resultant laminate is separated from the casting surface. This method is particularly advantageous in that the 
resultant cast -coated layer has a high uniformity and a high gloss and can record ink images having a high color density. 
In this casting method, the semi-dried coating layer exhibits substantially no fluidity and contains a certain amount of 
water. The content of water in the semi-dried coating layer is preferably controlled to 20 to 400%, more preferably 50 

is to 200%, based on the bone-dry weight of the coating layer. In other words, the water content in semi-dried coating 
layer is preferably 20 to 400 parts by weight, more preferably 50 to 200 parts by weight, per 100 parts by bone-dry 
weight of the coating layer. When the water content is too low, the transfer of the mirror-finished casting surface to the 
cast-coated layer may be insufficient, and the resultant cast-coated layer may exhibit an unsatisfactory gloss. When 
the water content is too high, the coating layer press-casted onto the casting surface may be easiiy crushed and thus 

20 the resultant cast-coated layer may have an insufficient amount and exhibit a low uniformity, and unsatisfactory color 
density of ink images and gloss. Also, sometimes, the coating layer may adhere to the casting surface, and after 
separated, the resultant cast-coated layer may exhibit a poor gloss, the casting surface may be soiled with remaining 
portions of the coating layer, and thus the casting procedure may not able to continue. 

[0086] In a casting procedure in which a coating liquid for a cast-coated layer is coated on a surface of a substrate 

25 sheet or of an undercoat layer formed on the substrate sheet, the resultant coating liquid layer is press-cast onto a 
heated casting surface, for example, a heated mirror-finished casting drum surface, while the coating liquid layer is 
kept in a wetted condition, and the casted coating liquid layer is dried to form a cast-coated layer, a procedure for 
enhancing non-mobility of the coating liquid layer may be applied, to form a cast-coated layer having a high uniformity 
and a sufficient coating amount. 

30 [0087] The non-mobility-enhancement can be attained by a method (1 ) in which a gelatinizing agent which promotes 
the non-mobility of the coating liquid for the cast-coated layer is previously contained in the substrate sheet or the 
undercoat layer; or by a method (2) in which a gelatinizing agent which promotes the non-mobility of the cast-coating 
liquid for the cast-coated layer is previously coated on or impregnated in the substrate sheet or the undercoat layer; 
or by a method (3) in which a coating liquid for a cast-coated layer is coated on a substrate sheet or an undercoat 

35 layer, the resultant coating liquid layer is coated or impregnated with a gelatinizing agent which promotes the non- 
mobility of the coating liquid layer; or a method (4) in which a gelatinizing agent which promotes, during a stage of 
drying the coating liquid layer the non-mobility of the coating liquid layer is mixed into the coating liquid. 
[0088] The gelatinizing agent usable for the above-mentioned purpose comprises at least one member selected 
from, for example, boric acid, formic acid, salts of the above-mentioned acids, aldehyde compounds and epoxy com- 

40 pounds which serve as cross-linking agent for the binder contained in the coating liquid for the cast-coated layer. 

[0089] It is possible that the same composition as the coating liquid for the cast-coated layer is optionally coated on 
a substrate sheet or an undercoat layer and dried or semi-dried; the resultant coating layer is coated with the coating 
liquid for the cast-coated layer; and the resultant coating liquid layer is press-casted onto a casting surface, for example, 
a casting drum surface, and then dried to form a cast-coated layer. 

45 [0090] To control whiteness, viscosity and fludity of the coating liquid for the cast-coated layer, an additive comprising 
at least one member selected from pigments, anti-foaming agents, coloring materials, fluorescent brightening agents, 
anti-statics, preservatives, dispersing agents and viscosity-modifiers which are usable for conventional printing coated 
paper sheets and ink jet recording sheets, may be contained in the coating liquid. 

[0091] The coating liquid for the cast-coated layer can be coated on the substrate sheet or undercoat layer by a 
50 conventional coater, for example, a blade coater, air knife coaler, roll coater, brush coater, champlex coater, bar coater, 
gravure coater, lip coater, die coater or curtain coater. 

[0092] The cast -coated layer is preferably formed in a dry solid weight of 1 to 30 g/m 2 , more preferably 1 .5 to 20 g/ 
m 2 , still more preferably 3 to 15 g/m 2 . If the cast-coated layer amount is less than 1 g/m 2 , the resultant cast-coated 
layer may have an unsatisfactory gloss and color density of ink images. If the amount is more than 30 g/m 2 , the effect 
55 of the cast-coated layer is saturated, an economical disadvantage may occur, and a coating operation efficiency may 
decrease. 

[0093] After the cast-coating procedure is completed, the resultant cast-coated layer may be smoothed by, for ex- 
ample, a super calender. 
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[0094] Reasons of obtaining an ink jet recording sheet having excellent gloss and ink jet recording ability in accord- 
ance with the present invention are as follows. 

[0095] The reasons of enhancing the grade of the printed ink images are as follows. 

[0096] By using fine silica particles having a small average secondary particle size for the formation of the cast- 
s coated layer the resultant cast-coated layer exhibits an enhanced transparency, and thus does not hinder the color 
formation of the ink supported on the cast-coated layer, and, as a result, the grade (color density) of the ink images is 
enhanced. 

[0097] Further, when a cationic compound is contained in the cast-coated layer, the dye component in the ink is 
selectively fixed in the cast-coated layer, and thus the above-mentioned effects are further enhanced. Also, the under- 
'0 coat layer contributes to increasing the ink-absorbing rate. When the cationic compound is contained in the cast-coated 
layer and substantially no cationic compound is contained in the undercoat layer, the cast-coated layer selectively fixes 
the dye component of the ink, and the undercoat layer rapidly absorbs the solvent component of the ink. Therefore, 
the resultant ink jet recording sheet exhibits an excellent ink absorbing property and the printed ink images exhibit a 
high color density. 

15 [0098] The reasons of the enhancement in gloss are as follows. Since the cast-coated layer is formed by a casting 
method using a casting surface, for example, a casting drum surface, and a high smoothness of the casting surface 
ts transferred to the surface of the cast -coated layer and the resultant cast-coated layer has a high gloss. Further, since 
the silica particles contained in the cast-coated layer have a very small average secondary particle size, the surface 
of the resultant cast-coated layer exhibits a reduced degree of diffused reflection of light and thus an enhanced gloss. 

20 [0099] In the ink jet recording sheet of the present invention, the cast-coated layer preferably has a degree of gloss 
of 30% or more, more preferably 35% or more, still more preferably 50% or more. 

[0100] In an embodiment of the ink jet recording sheet of the present invention in which an aqueous polyurethane 
resin is contained, as a binder, in the cast-coated layer, the aqueous polyurethane resin exhibits a high bonding activity 
to the fine silica particles, and thus can be employed in a reduced content in the cast-coated layer. Accordingly, in the 
25 present invention, the porosity of the cast-coated layer is not decreased by an excessively high content of the binder 
resin, the resultant cast-coated layer has excellent ink absorbing property and mechanical strength. Also, the aqueous 
polyurethane resin contributes to enhancing the gloss of the cast-coated layer. 

[0101] Further, when a higher fatty acid amide is contained in the cast-coated layer, the diffusion of the ink in the 
resultant cast-coated layer is adequately restricted and thus, as a result, clear ink images free from blotting can be 
so obtained. Also, the higher fatty acid amide contributes to preventing adhesion of the cast-coated layer to a casting 
surface, for example, a casting drum surface, and to increasing the gloss of the cast-coated layer surface. 
[0102] When a cationic compound is contained in the cast-coated layer, the higher fatty acid amide can be more 
uniformly dispersed in the cast-coated layer, and thus the effect of the higher fatty acid amide-added to the cast-coated 
layer is significantly enhanced. 

35 [0103] Also, when the cationic compound is contained in the cast-coated layer, the dye component of the ink is 
selectively fixed in the cast-coated layer, and thus the grade (color density) of the ink images can be significantly 
enhanced. 

EXAMPLES 

40 

[0104] The present invention will be further explained by the following examples which are merely representative 
and do not restrict the scope of the present invention in any way. 

[0105] In the examples and comparative examples, "%" and "part" are -% by weight- and -part by weight-, unless 
otherwise specifically indicated. 

45 

Production of support sheet 

[0106] The support sheet for the examples and comparative examples was produced by the following procedures. 
[0107] An aqueous puip slurry containing 100 parts of a wood pulp (LBKP, freeness (CSF): 500 ml) 10 parts of 
so calcined kaolin (trademark: Ansilex®, made by ENGELHARD CORP), 0.05 part of a trade sizing agent, 1.5 parts of 
aluminum sulfate, 0.5 part of wet paper strength-enhancing agent and 0.75 part of starch, was fed to a cylinder paper 
machine and converted to a paper sheet having a basis weight of 120 g/m 2 This paper sheet had a stockigt sizing 
degree of 10 seconds. In all of the following examples and comparative example, this paper sheet was employed as 
a substrate sheet. 

55 
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Preparation of fine silica particles 
[Fine silica particles A] 

5 [0108] An aqueous dispersion of synthetic amorphous silica particles (trademark: FINESIL® X-45, made by 
TOKUYAMA K.K.) having an average secondary particle size of 4.5 u.m and an average primary particle size of 15 nm, 
was subjected to repeated pulverizing and dispersing operations in a pressure type homogenizer (trademark: SUPER 
HIGH PRESSURE TYPE HOMOGENIZER GM-1®, made by SMT COMPANY) under a pressure of 500 kg/cm 2 , The 
resultant aqueous dispersion contained fine silica particles having a decreased average secondary particle size of 50 

io nm and a non-changed average primary particle size of 15 nm, in a dry solid content of 12%. 

[Fine silica particles B] 

[0109] An aqueous dispersion of synthetic amorphous silica particles (trademark: NIPSIL® HD-2, made by NIPPON 
is SILICA INDUSTRIAL CO., LTD.) having an average secondary particle size of 3 urn and an average primary particle 
size of 1 1 nm, was subjected to repeated pulverizing and dispersing operations in a pressure type homogenizer (trade- 
mark: SUPER HIGH PRESSURE TYPE HOMOGENIZER GM-1®, made by SMT COMPANY) under a pressure of 500 
kg/cm 2 . The resultant aqueous dispersion contained fine silica particles having a decreased average secondary particle 
size of 200 nm and a non-changed average primary particle size of 11 nm, in a dry solid content of 12%. 

20 

[Fine silica particles C] 

[0110] An aqueous dispersion of synthetic amorphous silica particles (trademark: NIPSIL® LP, made by NIPPON 
SILICA INDUSTRIAL CO., LTD.) having an average secondary particle size of 9 u/n and an average primary particle 
25 size of 1 6 nm, was subjected to repeated pulverizing and dispersing operations in a pressure type homogenizer (trade- 
mark: SUPER HIGH PRESSURE TYPE HOMOGENIZER GM-1®, made by SMT COMPANY) under a pressure of 500 
kg/cm 2 . The resultant aqueous dispersion contained fine silica particles having a decreased average secondary particle 
size of 500 nm and a non-changed average primary particle size of 16 nm, in a dry solid content of 12%. 

30 Casting drum 

[0111] In the formation of each cast-coated layer, a casting drum having a peripheral surface formed by ( plating a 
steel drum periphery with nickel and further with chromium and polishing the plated surface and having a surface 
roughness Ra of 0.03 u,m, was used. 

35 

Example 1 

[0112] A surface of the above-mentioned substrate sheet was coated with a coating liquid, having the composition 
shown below and a solid content of 17% by using an air knife coater, and dried, to form an undercoat layer having a 
40 dry weight of 1 2 g/m 2 . 



Composition of coating liquid for undercoat layer (Solid content: 17%) 


Component 


Part 


Synthetic amorphous silica particlesOi 


80 


Zeolite<*)2 


20 


Silyl -modified polyvinyl alcohol^ 


20 


Emulsion of colloidal silica composite product^ 4 


40 



Note: 



50 (*)-, ... Trademark: FINESIL® X-60, made by TOKUYAMA K.K. 

Average secondary particle size: B.O 
Average primary particle size: 15 nm 
(*) 2 ... Trademark: TOYOBUILDER®, made by TOSO K.K. 
Average particle size: 1 .5 u.m 

H 3 - Trademark: R 1130, made by KURARAY CO., LTD., Degree of polymerization: 1300. 
55 Degree of saponification: 98 or more 

(*) 4 ... An aqueous emulsion of a composite product of a styrene-2-methylhexyl acryiate copolymer having a glass-transition temperature of 75°C 
with colloidaJ silica particles having a particle size of 30 nm in a weight ratio of the copolymer to the colloidal silica of 40/60, the composite product 
being in the form of tine particles having a particle size of 80 nm 
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(continued) 



Composition of coating liquid for undercoat layer (Solid content: 17%) 


Component 


Part 


Fluorescent brightening agentOs 


2 



C) 5 ... Trademark: WHITEX® BPSH, made by SUMITOMO CHEMICAL CO.. LTD. 



[0113] The undercoat layer was coated with a coating liquid, for a cast-coated layer, having the composition shown 
below and a solid content of 12% by using an air knife coater, the resultant coating liquid layer was semi-dried by 
blowing cold air for 20 seconds, the semi-dried coating layer, which had a water content of 150% based on the dry 
weight of the coating layer, was press-cast onto the mirror-finished suriace of the casting drum heated at a surface 
temperature of 90°C, and dried on the casting surface to form a cast-coated layer, and the resultant laminate was 
separated from the casting drum. 



Composition of coating liquid for cast-coated layer (Solid content: 12%) 


Component 


Part 


Fine silica particles A 


100 


Dialkyldimethyl ammonium chlorideacrylamide copolymer*^ 


10 


Cationic acrylic resin<*)7 


20 


Silyl-modified polyvinyl alcoholOft 


10 


Releasing agentOQ 


2 



Note: 

Oq ... Trademark: PAS-J-81 , made by NITTO BOSEKI CO.. LTD. 

C)j ... Trademark: XC-2010 (quaternary ammonium salt-modilied aqueous acrylic resin), made by SEIKO KAGAKU K.K., Tg: 85 0 C 
O s ... Trademark: R 1130, made by KURARAY CO., LTD. 
(*)g ... Lecithin 



[0114] A high gloss ink jet recording sheet was obtained. In this recording sheet, the cast-coated layer was in a dry 
weight of 5 g/m 2 

Example 2 

[0115] An ink jet recording sheet was produced by coating a surface of the substrate sheet with the same coating 
liquid for an undercoat layer as in Example 1 by using an air knife coater; drying the resultant coating liquid layer to 
form an undercoat layer having a dry weight of 12 g/m 2 ; coating the resultant undercoat layer surface with the same 
coating liquid for a cast-coated layer as in Example 1 ; immediately press-casting the resultant coating liquid layer onto 
the mirror-finished surface of the casting drum heated to a surface temperature of 90° C; drying the casted coating 
layer; and separating the resultant laminate from the casting drum. 

[0116] In the resultant ink jet recording sheet, the dry weight of the cast-coated layer was 2 g/m 2 . 
Example 3 

[0117] A high gloss ink jet recording sheet was produced by the same procedures as in Example 1 , except that the 
coating liquid for the undercoat layer had the composition as shown below and a solid content of 18%. 



Composition of coating liquid for undercoat layer (Solid content: 18%) 


Component 


Part 


Synthetic amorphous silica particlesOi 


80 


Zeolite O2 


20 


Silyl-modified polyvinyl alcoholOa 


20 


Emulsion of colloidal silica composite product**)* 


40 


Fluorescent brightening agent Os 


2 


Diallyldimethyl ammonium chloride-acrylamide copolymer(*) 6 


10 



13 
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Example 4 

[0118] A high gloss ink jet recording sheet was produced by the same procedures as in Example 1, except that in 
the coating liquid for the cast-coated layer, the fine silica particles A were replaced by the fine silica particles B. 

5 

Example 5 

[0119] A high gloss ink jet recording sheet was produced by the same procedures as in Example 1 , except that the 
coating liquid for the undercoat layer and the coating liquid for the cast-coated layer had the compositions as shown 
io below, respectively. 



Composition of coating liquid for undercoat layer {Solid content: 17%) 


Component 


Part 


Synthetic amorphous silica particles'i 


80 


Zeolite'2 


20 


Silyl-modified polyvinyl alcohol' 3 


20 


Emulsion of colloidal silica composite product' 4 


40 


Fluorescent brightening agent' 6 


2 


Diallyldimethyl ammonium chloride-acrylamide copolymer's 


10 



Composition of coating liquid for cast-coated layer (Solid content: 12%) 


Component 


Part 


Fine silica particles A 
Silyl-modified polyvinyl alcohol'3 
Releasing agent's 


100 
20 
2 



30 

Example 6 

[0120] A high gloss ink jet recording sheet was produced by the same procedures as in Example 1 , except that the 
coating liquid for the undercoat layer was replaced by one having the following composition. 

3$ 



Composition of coating liquid for undercoat layer (Solid content: 17%) 


Component 


Part 


Synthetic amorphous silica particles'^ 


80 


Zeolite'2 


20 


Silyl-modified polyvinyl alcohol' 3 


20 


Fluorescent brightening agent' 5 


2 



Example 7 

[0121] A high gloss ink jet recording sheet was produced by the same procedures as in Example 1 with the following 
exceptions. 

[0122] No undercoat layer was formed on the substrate sheet. 

[01 23] The same coating liquid for the cast-coated layer as in Example 1 was directly coated on the substrate surlace 
by using the air knife coater; the resuftant coating liquid layer was semi-dried by blowing cold air thereto for 20 seconds; 
the semi-dried coating layer having a water content of 150% based on the dry weight of the cast-coated layer was 
press-cast onto the mirror-finished surface of the casting drum heated to a surface temperature of 100°C ( and dried 
to form a cast-coated layer; and the resuftant laminate was separated from the casing drum. 
[0124] In the resultant ink jet recording sheet, the cast-coated layer was in an amount of 10 g/m 2 
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Comparative Example 1 

[0125] An ink jet recording sheet was produced by the same procedures as in Example 1 , except that in the coating 
liquid for the cast-coated layer, the fine silica particles A was replaced by the fine silica particles C. 

5 

Comparative Example 2 

[0126] An ink jet recording sheet was produced by the same procedures as in Example 1 with the following excep- 
tions. 

w [0127] The undercoat layer produced in the same manner as in Example 1 was coated with a coating liquid for a 
cast-coated layer, having the composition as shown below and a solid content of 25%, by using a roll coater. 



Coating liquid composition for cast-coated layer 


Part 


Emulsion of colloidal silica composite productO" 
A thickening and dispersing agent ( *)io 
Releasing agent 09 


100 
5 
3 



Note: 

OlQ -• Alkytvinylether-maleic acid derivative copolymer 



20 

[01 28] In the colloidal silica composite product, the colloidal silica particles were in the form of primary particles which 
did not agglomerate with each other. 

[0129] Immediate after the coating with the coating liquid for the cast-coated layer, the resultant coating liquid layer 
was press-casted onto a mirror-finished peripheral surface of a casting drum heated to a surface temperature of 85 3 C 
25 and dried. After drying, the resultant laminate was separated from the casting drum to obtain an ink jet recording sheet 
in which the cast-coated layer was in a dry weight of 6 g/m 2 

Comparative Example 3 

30 [01 30] An ink jet recording sheet was produced by the same procedures as in Example 1 , except that the formation 
of the cast-coated layer was omitted. Namely, this recording sheet consisted of only the substrate sheet and the un- 
dercoat layer. 

Comparative Example 4 

35 

[0131] An ink jet recording sheet was produced by the same procedures as in Example 3, except that the formation 
of the cast-coated layer was omitted. Namely the resultant recording sheet consisted of only the substrate sheet and 
the undercoat layer. 

40 Comparative Example 5 

[0132] The substrate sheet per se was employed as an ink jet recording sheet. 

Example 8 

45 

[01 33] A high gloss ink jet recording sheet was produced by the same procedures as in Example 1 with the following 
exceptions. 

[0134] The undercoat layer formed on the substrate sheet by the same procedures as in Example 1 was coated with 
a coating liquid for a cast^oated layer, having the composition shown below and a solid content of 12%, by using an 
so air knife coater. 



Coating liquid composition {solid content: 12%) for cast-coated layer 


Component 


Part 


Fine silica particles (A) 

Diallyldimethyl ammonium chlorideacrylamide copolymer Oe 


100 
10 



15 
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(continued) 



Coating liquid composition (solid content: 12%) for cast-coated layer 


Component 


Part 


Cationic aqueous urethane resinOn 
Releasing agent^s 


25 
1 



Note: 

... Trademark: F-a554D, made by DAIICHI KOGYOSEIYAKU K.K., Tg: 73°C. 



[0135] The resultant coating layer for the cast-coated layer was semi-dried by blowing cold air for 20 seconds to 
such an extent that the semi-dried coating liquid had a water content of 150% based on the bone dry weight of the 
cast-coated layer. The semi-dried coating liquid was press-casted onto a mirror-finished peripheral surface of a casting 
drum heated to a surface temperature of 100°C, and dried. After drying, the resultant laminate was separated from 
the casting drum. In the resultant high gloss ink jet recording sheet, the cast-coated layer was in a dry weight of 6 g/m 2 

Example 9 

[01 36] A high gloss ink jet recording sheet was produced by the same procedures as in Example 8 with the following 
exceptions. 

[0137] In the preparation of the coating liquid (solid content: 1 2%) for the cast-coated layer, the cationic aqueous 
urethane resin (F-8554D)On was replaced by another cationic aqueous urethane resin (trademark: Patelacol® SH 
3202, made by DA1NIPPON INK KOGYO K.K., Tg: -20°C) His 

Example 10 

[01 38] A high gloss ink jet recording sheet was produced by the same procedures as in Example 8 with the following 
exceptions. 

[0139] The coating liquid for the cast-coated layer had the composition shown below and a solid content of 12%. 



Composition of coating liquid (solid content: 1 2%) for cast-coated layer 


Component 


Part 


Fine silica particle A 

Anionic aqueous urethane resinHia 

Releasing agent Og 


100 
25 
1 



Note: 

(*) 13 ... Trademark: SUPER FLEX® 1 26, made by DAIICHI KOGYOSEIYAKU K.K., Tg: 72°C. 



Example 11 

[01 40] A high gloss ink jet recording sheet was produced by the same procedures as in Example 8 with the following 
exceptions. 

[0141] The coating liquid for the cast-coated layer had the following composition and a solid content of 12%. 



Composition of coating liquid (solid content: 1 2%) for cast-coated layer 


Component 


Part 


Fine silica particles A 

Anionic aqueous urethane resinOi* 

Releasing agentOe 


100 
25 
1 



Note: 

(-) 14 ... Trademark: SUPERFLEX® 150 0. made by DAIICHI KOGYOSEIYAKU K.K.. Tg: 22'C. 



Example 12 

[01 42] A high gloss ink jet recording sheet was produced by the same procedures as in Example 8 with the following 



16 



J. 



EP 0 879 709 B1 

exceptions. 

[0143] The coating liquid for the cast-coated layer had the following composition and a solid content of 12%. 



Composition of coating liquid (solid content: 1 2%) for cast-coated layer 


Component 


Part 


Fine silica particles A 

Anionic aqueous polyester resinOis 

Releasing agentOg 


100 
25 
1 



Note: 

Ol5 - Trademark: VYLONAL® MD 1400. made by TOYOBO K.K.. Tg: 23° C. 

Example 13 

[0144] A high gloss ink jet recording sheet was produced by the same procedures as in Example 8 with the following 
exceptions. 

[0145] The coating liquid for the cast-coated layer had the following composition and a soiid content of 1 2%. 



20 


Composition of coating liquid (solid content: 12%) for cast -coated layer 


Component 


Part 




Fine silica particles A 


100 




Anionic aqueous acrylic resinOie 


25 


25 


Releasing agentCte 


1 




Note: 





C) 16 ... Trademark: JONCRYL® 7001 , made by JOHNSON POLYMER K.K.. Tg; 12*C. 



Example 14 

30 

[0146] A high gloss ink jet recording sheet was produced by the same procedures as in Example 8 with the following 
exceptions. 

[0147] The coating liquid for the cast-coated layer had the following composition and a solid content of 12%. 



35 


Composition of coating liquid (solid content: 12%) for cast-coated layer 


Component 


Part 




Fine silica particles A 


100 




Diallyldimethyl ammonium chloride-acrylamide copolymer^ 


10 


40 


Cationic aqueous urethane resinCtea 


25 




Stearic acid amide 


5 



Note: 

0 28 ... Trademark: F-8564D, made by DAIICHI KOQYOSEIYAKU K.K. Tg: 73 a C 



45 Example 15 

[01 48] A high gloss ink jet recording sheet was produced by the same procedures as in Example 8 with the following 
exceptions. 

[0149] The coating liquid for the cast-coated layer had the following composition and a solid content of 12%. 



Composition of coating liquid (solid content: 12%) for cast-coated layer 


Component 


Part 


Fine silica particles A 


100 


Diallyldimethyl ammonium chloride-acrylamide copolymerOe 




Cationic aqueous urethane resint'tee 


25 


Oleic acid amide 


5 
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Example 16 

[01 50] A high gloss ink jet recording sheet was produced by the same procedures as in Example 9 with the following 
exceptions. 

[0151] The coating liquid for the cast-coated layer had the following composition and a solid content of 12%. 



Composition of coating liquid (solid content: 12%) for cast -coated layer 



Component 



Fine silica particles A 

Diallyldimethyl ammonium chloride-acrylamide copolymerOe 

Cationic aqueous urethane resin^e 

A mixture of polyethylene wax with stearic acid amideOif 



(*) 17 ... Trademark: PERTOL® N856, made by KINDAI KAGAKUKOGYO K.K. 



Part 



100 
10 
25 
10 



Example 17 

[0152] A high gloss ink jet recording sheet was produced by the same procedures as in Example 8 with the following 
exceptions. 

[0153] The coating liquid for the cast-coated layer had the following composition and a solid content of 12%. 



25 


Composition of coating liquid (solid content: 12%) for cast-coated layer 


Component 


Part 


Fine silica particles A 

Anionic aqueous urethane resin*")' 8 

Stearic acid amide 


100 
25 
5 


30 


Note: 

0 18 ... Trademark: SUPERFLEX® 126, made by DAIICHI KOGYOSEIYAKU K.K.. Tg: 72"C. 



Example 18 

35 [01 54] A high gloss ink jet recording sheet was produced by the same procedures as in Example 8 with the following 
exceptions. 

[0155] The coating liquid for the cast-coated layer had the following composition and a solid content of 12%. 



40 



Composition of coating liquid (solid content: 12%) for cast-coated layer 



Component 



Fine silica particles A 

Diallyldimethyl ammonium chloride-acrylamide copolymer^ 
Cationic aqueous urethane resin02B 
Releasing agentHs 



Part 



100 

25 
5 



55 



Example 19 

[0156] A high gloss ink jet recording sheet was produced by the same procedures as in Example 8 with the following 
exceptions. 

[0157] The coating liquid for the cast-coated layer had the following composition and a solid content of 12%. 



Composition of coating liquid (solid content: 12%) for cast-coated layer 


Component 


Part 


Fine silica particles A 

Diallyldimethyl ammonium chloride-acrylamide copolymerOe 


100 
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(continued) 



Composition of coating liquid (solid content: 12%) for cast-coated layer 


Component 


Part 


Cationic aqueous urethane resinOzB 
Releasing agent**' 19 


25 



Note: 

(*).jg ... Calcium stearale 

to 

[0158] In each of the resultant ink jet recording sheets of Examples 1 to 19 and Comparative Examples 1 to 4, the 
ink jet recording aptitude, while sheet gloss, and casting surface-releasing property were measured and evaluated by 
the following testing methods. 

is [Ink jet recording aptitude] 

[01 59] A sample of each of the ink jet recording sheets was subjected to an ink jet recording procedure by using an 
ink jet printer 

(model: BJC600J made by CANON K.K., or BJC 420J made by CANON K.K.) 

20 

[Uniformity of solid printed images] 

[0160] A solid print image was formed by a mixed ink of a cyan-colored ink with a magenta-colored ink, and the 
uniformity in color density was evaluated, by naked eye, into the following classes 
25 



Class 


Uniformity 


3 
2 
1 


No unevenness in color density is found. Excellent 

Slight color density unevenness is formed. In practice, some difficulty occurs 
Significant unevenness in color density is found. Practical employment is quite difficult. 



[Resistance to ink-blotting] 

[0161] Black, cyan, magenta and yellow colored inks were solid printed in such a manner that the printed areas of 
35 the above-mentioned colored inks come into contact at edges thereof with edges of other printed ink areas. The blotting 
of the inks into each other was observed by the naked eye and evaluated as follows. 



Class 


Ink blotting 


2 

1 


No blotting is found 

Slightly blotting is found Practically usable 



[Drying property of ink] 



[0162] A solid printed images were formed from a mixture of a cyan-colored ink and a magenta-colored ink, and the 
drying property of the solid printed images was evaluated as follow. 



Class 


Ink drying property 


2 
1 


Even immediately after printing, no ink is transferred from the printed ink images to a finger touched to the 
ink images. 

Immediate after printing, ink is transferred from the printed ink images to a finger touched to the ink images. 



[Color density of ink jet recorded images] 



[0163] A color density of black colored solid ink images was measured by MACBETH® RD-914. 
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[Gloss] 

[0164] A white sheet gloss was measured in accordance with 
[01 65] JIS P 81 42 at an angle of 75 degrees. 

[Appearance by the naked eye observation] 



[0166] The gloss and visual smoothness were evaluated, by naked eye, as follows. 



Class 


Gloss and Smoothness 


4 


Excellent 


3 


Satisfactory 


2 


Slightly unsatisfactory 


1 


Unsatisfactory 



[Casting drum releasing property] 

[0167] When a cast-coated layer is formed on a casting drum peripheral surface, the staining of the casting drum 
20 and ease of release of the resultant cast-coated layer from the casting drum were evaluated, by naked eye, in the 
following classes. 



Class 


Releasing property 


3 
2 
1 


No problem occurs in cast-coating and releasing procedures. 

Substantially no problem occurs in cast-coating procedure, but the releasing property is slightly insufficient. 
Slightly poor cast-coating and releasing properties, usable in practice. 



[General evaluation] 

30 

[0168] The grade of the printed ink images and the gloss are generally evaluated as follows. 



Class 


Image grade and gloss 


5 


Very excellent 


4 


Excellent 


3 


Satisfactory 


2 


Slightly unsatisfactory 


1 


Unsatisfactory 



40 

[0169] The test results are shown in Tables 1 , 2 and 3. 



45 



50 



55 
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Table 1 



\^ Item 
Example No. \. 


Ink jet recording aptitude 

CD 


Gloss 
(?5 degree ) 


Appea ranee 


General 
eva lua t ion 


Uni to nni ty 
of solid 

nrinf p H 

ink images 


Ink- 
drying 


Color 
dens ity 

image s 


Example 


1 


3 


2 


2 .4 


60 


4 


j 


2 


3 


2 


2 . 1 


50 


3 




3 


3 


2 


1 . 9 


4 5 


2 


3 


4 


3 


2 


2 . 2 


40 


2 


3 


5 


3 


2 


1.8 


45 


2 


3 


5 


3 


2 


2 . 2 


50 


3 


4 


7 


1-2 


2 


2.0 


45 


2 


3 


Comparat ive 
Example 


1 


3 


2 


1.8 


30 


2 


2 


2 


3 


2 


1 . 5 


70 


3 


2 


3 


2 


2 


1.2 


5 


1 


1 


4 


3 


2 


1.5 


5 


1 


1 


5 


1 


2 


1.0 


7 


1 


1 



Note: Printer (1): BJC600J 



Table 2 

35 



Item 
Example No . X. 


Ink jec recording aptitude 
(2) 


Glos s 


Appearance 


Gene ral 
evaluation 


Uniformity 
of solid 
printed 
ink images 


Ink- 

drymg 

property 


Color 
density 
of ink 
images 


Example 


S 


3 


2 


2.4 


55 


4 


5 


9 


3 


2 


2.3 


55 


4 


5 


10 


3 


2 


1.7 


40 


2 - 3 




11 


3 - 2 


2 


1.7 


40 


2 - 3 




12 


2 


2 


1.5 


AO 


2 - 3 


3 


13 


2 


2 


1.5 


AO 


2 - 3 


3 



Note: Printer (2): BJC420J 

55 
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[0170] In the following Examples 11-1 to II-4, the same fine silica particles A, B, and C as mentioned above were 
employed. 

[0171] When one of the fine silica particles A, B and C was mixed with a cationic compound, the resultant mixture 
is pulverized by a pressure type homogenizer (trademark: Super high pressure type homogenizer GM-1®, made by 
5 SMT COMPANY) under a pressure of 500 kg/cm 2 , until the average secondary particle size of the mixture reaches the 
original level of the silica secondary particles A, B or C. The primary particle size of the fine silica particles is not 
changed by the mixing with the cationic compound and by the pulverizing. 

Example 11-1 

10 

[0172] A surface of the above-mentioned substrate sheet was coated with a coating liquid having the composition 
shown below and a solid content of-17% by using an air rife coater, and dried, to form an undercoat layer having a dry 





weight of 10 g/m 2 . 




IS 


Composition of coating liquid for undercoat layer (Solid content: 17%) 




Component 


Part 


20 


Synthetic amorphous silica particles(*> 21 
Zeolite<*>22 

Silyl-modified polyvinyl alcohol023 

Emulsion of colloidal silica composite product O24 

Fluorescent brightening agent<*)25 


80 
20 
20 
40 
2 


25 


Note: 

O21 - Trademark: FINESIL® X-45. made by TOKUYAMA K.K. 
Average secondary particle size: 4.5 u,m 
Average primary particle size: 15 nm 

Trademark: TOYOBUILDER®, made by TOSO K.K. 
Average particle size: 1 .5 jim 





(*) 2 3 ... Trademark: R 1130. made by KURARAY CO., LTD. 
30 t*>24 An aqueous emulsion of a composite product of a styrene-2-methylhexyl acrylale copolymer having a glass-transition temperature of 75 9 C 

with colloidal silica particles having a particle size of 30 nm in a weight ratio of the copolymer to the colloidal silica of 40/60, the composite product 
being in the form of fine particles having a particle size of SO nm. 
(*>25 Trademark: WHITEX® BPSH. made by SUMITOMO CHEMICAL CO.. LTD. 

[0173] The undercoat layer was coated with a coating liquid for a cast-coated layer, having the composition shown 
35 below and a solid content of 12% by using an air knife coater, the resultant coating liquid layer was semi-dried by 
blowing cold air for 20 seconds, the semi-dried coating layer, which had a water content of 150% based on the dry 
weight of the coating layer, was press-cast onto the mirror-finished surface of the casting drum heated at a surface 
temperature of 90°C, and dried on the casting surface to form a cast-coated layer, and the resultant laminate was 
separated from the casting drum. 



Composition of Coating liquid for cast-coated layer (Solid content: 12%) 


Component 


Part 


Fine silica particles A 


100 


Diatlkyldimethyl ammonium chloride-acrylamide copolymer026 


10 


Cationic aqueous urethane resin027 


25 


Stearic acid amide 


5 



Note: 

(*)2 6 ... Trademark: PAS-J-81 , made by NITTO BOSEKl K.K. 

(*)2 7 ... Trademark: F-8564D, made by DAIICHI KOGYOSEIYAKU K.K., Tg: 73° C 



[0174] A high gloss ink jet recording sheet was obtained. In this recording sheet, the cast-coated layer had a dry 
weight of 4 g/m 2 . 

Example 1 1 -2 

[0175] A high gloss ink jet recording sheet was produced by the same procedures as in Example 11-1, except that in 
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the preparation of the coating liquid for the undercoat layer, the synthetic amorphous silica particles^ 21 (Finesii® X- 
45) was replaced by another synthetic amorphous silica particles*') 28 (trademark: Finesii® X-37, made by TOKUYAMA 
K.K.) having an average secondary particle size of 2.5 jam and an average primary particle size of 15 nm. 

5 Example li-3 

[0176] A high gloss ink jet recording sheet was produced by the same procedures as in Example 11-1 , except that in 
the preparation of the coating liquid for the undercoat layer, the synthetic amorphous silica particles^ 21 (Finesii® X- 
45) was replaced by another synthetic amorphous silica particles**^ (trademark; Finesii® X-12, made by TOKUYAMA 
10 K.K.) having an average secondary particle size of 12.5 um and an average primary particle size of 15 nm. 

Example II-4 

[0177] A high gloss ink jet recording sheet was produced by the same procedures as in Example 11-1 , except that in 
is the preparation of the coating liquid for the undercoat layer, the synthetic amorphous silica particles<*)2i (Finesii® X- 
45) was replaced by another synthetic amorphous silica particlesn3o (trademark: Finesii® F-80, made by TOKUYAMA 
K.K.) having an average secondary particle size of 1 .5 ujd and an average primary particle size of 1 5 nm. 
[0178] In each of the resultant ink jet recording sheets of Examples 11-1 to II-4, the ink jet recording ability, white 
sheet gloss, and casting surface-releasing property were measured and evaluated by the following testing methods. 

20 

[Ink jet recording aptitude] 

[0179] A sample of each of the ink jet recording sheets was subjected to an ink jet recording procedure by using an 
ink jet printer 

25 (model: BJC600J made by Canon K.K.) 

[Uniformity of solid printed images] 

[0180] A solid print image was formed by a mixed ink of a cyan-colored ink with a magenta-colored ink, and the 
30 uniformity in color density was evaluated, by naked eye, into the following classes 



Class 


Uniformity 


3 
2 
1 


No unevenness in color density is found. Excellent 

Slight color density unevenness is formed. Usable in practice 

Significant unevenness in color density is found. Practical employment is quite difficult. 



[Resistance to blotting of ink] 

40 [0181] A cyan-colored ink and a magenta colored ink were solid printed in such a manner that the printed cyane- 
colored ink area comes into contact at an edge thereof with an edge of the printed magenta colored ink area. The 
blotting of the cyan-and magenta-colored inks into each other was observed by the naked eye and evaluated as follows. 



Class 


Ink-blotting 


4 


No blotting is found Excellent 


3 


Very slight blotting is formed Particularly satisfactory 


2 


Blotting is found Practically difficult to use 


1 


Severe blotting is found Practically useless 



50 

[Drying property of ink] 

[0182] A solid printed images were formed from a mixture of a cyan-colored ink and a magenta-colored ink, and the 
drying property of the solid printed images was evaluated as follow. 

55 
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Class 


Ink drying property 


3 
2 

1 


Even immediately after printing, no ink is transferred from the printed ink images to a finger touched to the 
ink images. 

Immediately after printing, the printed ink slightly transfers from the ink images to a finger touched to the 
ink image. Practically no problem. 

Immediately after printing, ink is transferred from the printed ink images to a finger touched to the ink 
images. 



10 

[Color density of ink jet recorded images] 

[01 83] A color density of black colored solid ink images was measured by MACBETH® RD-91 4. 
15 [Gloss] 

[0184] A white sheet gloss was measured in accordance with JIS P 8142 at an angle of 75 degrees. 
[Appearance by the naked eye observation] 

20 

[0185] The gioss and visual smoothness were evaluated, by naked eye, as follows. 



25 



Class 


Gloss and Smoothness 


4 


Excellent 


3 


Satisfactory 


2 


Slightly poor, practically usable 


1 


Unsatisfactory 



30 [0186] The test results are shown in Table 4. 



Table 4 



\ Item 
Example No:v 


Ink jet recording aptitude (2) 


Gloss 


Appearance 


Unif ormicy 
of solid 
printed 
ink images 


Res is tance 
to 

blotting 


Ink 

drying 
property 


Color 
dens ity 
of ink 
image s 


Example 


II-l 


3 


4 


3 


2.20 


50 


3 


II-2 


3 


3 


3 


2.10 


55 


i* 


II-3 


2 


4 


3 


2.30 


35' 


2 


II-4 


2 


2 


2 


1.90 


60 


4 



[0187] The examples in accordance with the present invention clearly show that the ink jet recording sheets of the 
50 present invention exhibit excellent ink-drying property appearance and gloss and a superior ink jet recording ability 
including a high color density, uniformity and clarity of the ink images. 



Claims 



An ink jet recording sheet comprising a substrate sheet and a cast-coated layer formed by drying a layer of a 

coating liquid on a casting smooth surface and coated on a surface of the substrate sheet, 

characterized in that the cast-coated layer comprises fine silica particles having an average primary particle size 
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w 



of 3 to 40 nm and an average secondary particle size of 10 to 400 nm, the average primary and secondary particle 
sizes being determined by taking an electron microscopic photograph of the siiica particles, measuring the Martin 
size of the particles and averaging the measured data. 

2. The ink jet recording sheet as claimed in claim 1 , further comprising at least one undercoat layer comprising a 
pigment and a binder and arranged between the substrate sheet and the cast-coated layer. 

3. The ink jet recording sheet as claimed in claim 1 , wherein the cast-coated layer further comprises a cationic com- 
pound. 

4. The ink jet recording sheet as claimed in claim 2, wherein the undercoat layer comprises no cationic compound 
and the cast-coated layer further comprises a cationic compound. 

5. The ink jet recording sheet as claimed in claim 1, wherein the cast-coated layer is one prepared by coating a 
'5 coating liquid for the cast-coated layer on a surface of the substrate sheet; press-casting, while the resultant coating 

liquid layer on the substrate sheet surface is kept in a wetted condition, the coating liquid layer onto a mirror- 
finished peripheral surface of a casting drum; drying the press-cast coating liquid layer on the casting drum; and 
separating the resultant laminate from the casting drum. 

20 6. The ink jet recording sheet as claimed in claim 1, wherein the cast-coated layer is one prepared by coating a 
coating liquid for the cast-coated layer on a surface of the substrate sheet; drying the coating liquid layer on the 
substrate sheet; wetting the dried coating layer with a wetting liquid; press-casting, while the wetted coating layer 
is kept in a wetted condition, the wetted coating layer onto a mirror-finished peripheral surface of a casting drum; 
drying the press-casted coating layer on the casting drum; and separating the resultant laminate from the casting 

2S drum. 

7. The ink jet recording sheet as claimed in claim 2, wherein the cast-coated layer is one prepared by coating a 
coating liquid for the cast-coated layer on a surface of the undercoat layer formed on the substrate sheet; press- 
casting, while the resultant coating liquid layer on the undercoat layer surface is kept in a wetted condition, the 

30 coating liquid layer onto a mirror-finished peripheral surface of a casting drum; drying the press-casted coating 

liquid layer on the casting drum; and separating the resultant laminate from the casting drum. 

8. The ink jet recording sheet as claimed in claim 2, wherein the cast-coated layer is one prepared by coating a 
coating liquid for the cast-coated layer on a surface of the undercoat layer formed on the substrate sheet; drying 

35 the coating liquid layer on the undercoat layer; wetting the dried coating layer with a wetting liquid; press-casting, 

while the wetted coating layer is kept in a wetted condition, the wetted coating layer onto a mirror-finished peripheral 
surface of a casting drum; drying the press-casted coating layer on the casting drum; and separating the resultant 
laminate from the casting drum. 

40 9. The ink jet recording sheet as claimed in claim 2, wherein the pigment in the undercoat layer comprises at least 
one member selected from the group consisting of amorphous silica, alumina, and zeolite pigments. 

10. The ink jet recording sheet as claimed in claim 2, wherein the undercoat layer comprises a composite product of 
a polymer of a monomer having an ethytenically unsaturated group with a colloidal silica. 

45 

1 1 . The ink jet recording sheet as claimed in claim 1 or 2, wherein the cast-coated layer comprises a binder comprising 
an aqueous polyurethane resin. 

12. The ink jet recording sheet as claimed in claim 11, wherein the aqueous polyurethane resin contained in the cast- 
coated layer comprises a cationic aqueous polyurethane resin. 

13. The Inkjet recording sheet as claimed in claim 11, wherein the aqueous polyurethane resin contained in the cast- 
coated layer has a glass transition temperature of 40°C or more. 

55 1 4. The ink jet recording sheet as claimed in claim 1 or 2, wherein the cast-coated layer further contains a higher fatty 
acid amide. 

15. The ink jet recording sheet as claimed in claim 2, wherein the pigment contained in the undercoat layer comprises 
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amorphous silica particles having an average secondary particle size of 2 jam to S (am. 

16. The ink jet recording sheet as claimed in claim 1, wherein the average secondary particle size of the fine silica 
particles is 10 to 300 nm. 

5 

17. A process for producing an ink jet recording sheet comprising: 

forming a cast-coated layer on a surface of a substrate sheet, characterized in that the cast-coated layer is 
formed by the steps of: 

'0 coating a surface of a substrate sheet with a coating liquid comprising fine silica particles having an average 

primary particle size of 3 to 40 nm and an average secondary particle size of 1 0 to 400 nm, the average primary 
and secondary particle sizes being determined by taking an electron microscopic photograph of the silica 
particles, measuring the Martin size of the particles and averaging the measured data: 

is semi-drying the coating liquid layer on the substrate sheet surface; 

press-casting the semi-dried coating layer onto a mirror-finished peripheral surface of a casting drum; 

drying the press-casted coating layer on the casting drum; and 

20 

separating the resultant laminate from the casting drum. 

18. A process for producing an ink jet recording sheet, comprising: 

25 forming an undercoat layer on a surface of the substrate sheet; and 

coating a surface of the undercoat layer with a cast-coated layer, characterized in that the cast-coated layer 
is formed by the steps of: 

coating a surface of the undercoat layer with a coating liquid comprising fine silica particles having an 
30 average primary particle size of 3 to 40 nm and an average secondary particle size of 10 to 400 nm, the 

average primary and secondary particle sizes being determined by taking an electron microscopic pho- 
tograph of the silica particles, measuring the Martin size of the particles and averaging the measured data; 

semi-drying the coating liquid layer on the undercoat layer surface; 

35 

press-casting the semi-dried coating layer onto a mirror-finished peripheral surface of a casting drum; 
drying the press-casted coating layer on the casting drum; and 
separating the resultant laminate from the casting drum. 

1 9. The process as claimed in claim 1 7 or 18, wherein the semi<Jried coating layer contains water in an amount of 20 
to 400 parts by weight per 100 parts by weight of a total solid content in the semi-dried coating layer. 

4 5 20. A process for producing an ink jet recording sheet, comprising coating a surface of a substrate sheet with a cast- 
coated layer formed by drying a layer of a coating liquid on a casting smooth surface, 

characterized in that the cast-coated layer is formed from a coating liquid comprising fine silica particles having 
an average primary particle size of 3 to 40 nm and an average secondary particle size of 10 to 400 nm, and the 
average primary and secondary particle sizes being determined by taking an electron microscopic photograph of 
50 the silica particles, measuring the Martin size of the particles and averaging the measured data. 

21. A process for producing an ink jet recording sheet, comprising: 

forming an undercoat layer on a surface of the substrate sheet; and 

55 

coating a surface of a substrate sheet with a cast-coated layer formed by drying a layer of a coating liquid on 
a casting smooth surface, 
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characterized in that the cast-coated layer is formed Irom a coating liquid comprising fine silica particles having 
an average primary particle size of 3 to 40 nm and an average secondary particle size of 10 to 400 nm, and the 
average primary and secondary particle sizes being determined by taking an electron microscopic photograph of 
the silica particles, measuring the Martin size of the particles and averaging the measured data. 

s 

22. The process as claimed in claim 20 or 21, wherein the casting smooth surface is a mirror-finished surface. 

23. The process as claimed in claim 20 or 21, wherein the casting smooth surface is heated. 

10 24. The process as claimed in any of claims 20, 21 and 22, wherein the casting smooth surface has a temperature of 
40°C to 200°C. 

25. The process as claimed in claim 20 or 21, wherein the casting smooth surface has a surface roughness Ra of 0,5 
jim or less determined in accordance with Japanese Industrial Standard B 0601. 

75 

26. The process as claimed in claim 20 or 21, wherein the cast-coated layer is formed by a wet-casting method, a 
rewetting casting method or a pre-castmg method. 



20 Patentanspruche 



Ein Tintenstrahl-Aufzeichnungsblatt, welches em Substratblatt und eine gegossene Uberzugsschicht, die durch 
Trocknen einer Schicht aus einer Beschichtungsflussigkeit auf einer glatten GieGoberflache gebildet wurde und 
auf einer Oberflache des Substratblattes beschichtet ist, umfaf3t, 

welches dadurch gekennzeichnet ist, daG die gegossene Uberzugsschicht feine Siliciumdioxidteilchen mit einer 
durchschnittlichen primaren TeilchengroGe von 3 bis 40 nm und einer durchschnittlichen sekundaren Teilchengro- 
3e von 10 bis 400 nm umfaGt, wobei die durchschnittlichen primaren und sekundaren TeilchengroBen dadurch 
bestimmt werden, daG man eine elektronenmikroskopische Photographieder Siliciumdioxidteilchen aufnimmt, die 
Martin-GroGe der Teilchen miRt und den Durchschnitt der gemessenen Daten bildet. 

Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 1 beansprucht, welches zusatzlich wenigstens eine Grun- 
dierungsschicht umfaBt, welche ein Pigment und ein Bindemittel umfaGt und zwischen dem Substratblatt und der 
gegossenen Uberzugsschicht angeordnet ist. 

Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 1 beansprucht, worin die gegossene Uberzugsschicht zu- 
satzlich eine kationische Verbindung umfaGt. 

Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 2 beansprucht, worin die Grundierungsschicht keine katio- 
nische Verbindung umfaGt und die gegossene Uberzugsschicht zusatzlich eine kationische Verbindung umfaGt. 

Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 1 beansprucht, worin die gegossene Uberzugsschicht eine 
solche ist, die durch Beschichten einer Beschichtungsflussigkeit fur die gegossene Uberzugsschicht auf einer 
Oberflache des Substratblattes; PreGgieGen, wahrend die resultierende Beschichtungsflussigkeitsschicht auf der 
Oberflache des Substratblattes in einem befeuchteten Zustand gehalten wird, der Beschichtungsflussigkeits- 
schicht auf eine hochglanzpolierte periphere Oberflache einer GieGtrommel; Trocknen der preGgegossenen Be- 
schichtungsflussigkeitsschicht auf der GieGtrommel; und Trennen des resultierenden Laminats von der GieGtrom- 
mel hergestellt wurde. 

Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 1 beansprucht, worin die gegossene Uberzugsschicht eine 
solche ist, die durch Beschichten einer Beschichtungsflussigkeit fur die gegossene Uberzugsschicht auf einer 
Oberflache des Substratblattes; Trocknen der Beschichtungsflussigkeitsschicht auf dem Substratblatt; Befeuchten 
der getrockneten Uberzugsschicht mit einer Befeuchtungsflussigkeit; PreGgieGen, wahrend die befeuchtete Uber- 
zugsschicht in einem befeuchteten Zustand gehalten wird, der befeuchteten Uberzugsschicht auf eine hochglanz- 
polierte periphere Oberflache einer GieGtrommel; Trocknen der preGgegossenen Uberzugsschicht auf der 
GieGtrommel; und Trennen des resultierenden Laminats von der GieGtrommel hergestellt wurde. 

Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 2 beansprucht, worin die gegossene Uberzugsschicht eine 
solche ist, die durch Beschichten einer Beschichtungsflussigkeit fur die gegossene Uberzugsschicht auf einer 
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Oberflache der Grundierungsschicht, die auf dem Substratblatt gebildet wurde; PreBgieBen, wahrend die resul- 
tierende Beschichtungsflussigkeitsschicht auf der Oberflache der Grundierungsschicht in einem befeuchteten Zu- 
stand gehalten wird, der Beschichtungsflussigkeitsschicht auf eine hochglanzpoiierte periphere Oberflache einer 
GieBtrommel; Trocknen der preBgegossenen Beschichtungsflussigkeitsschichtauf der GieBtrommel; und Trennen 
5 des resultierenden Laminats von der GieBtrommel hergestellt wurde. 

8. Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 2 beansprucht, worin die gegossene Uberzugsschicht eine 
solche ist, die durch Beschichten einer Beschichtungsflussigkeit fur die gegossene Uberzugsschicht auf einer 
Oberflache der Grundierungsschicht, die auf dem Substratblatt gebildet wurde; Trocknen der Beschichtungsflus- 

10 sigkeitsschicht auf der Grundierungsschicht; Befeuchten der getrockneten Uberzugsschicht mit einer Befeuch- 

tungsflussigkeit; PreBgieBen, wahrend die befeuchtete Uberzugsschicht in einem befeuchteten Zustand gehalten 
wird, der befeuchteten Uberzugsschicht auf eine hochglanzpoiierte periphere Oberflache einer GieBtrommel; 
Trocknen der preBgegossenen Uberzugsschicht auf der GieBtrommel; und Trennen des resultierenden Laminats 
von der GieBtrommel hergestellt wurde. 

15 

9. Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 2 beansprucht, worin das Pigment in der Grundierungs- 
schicht wenigstens em Element umfaGt, das ausgewahlt ist aus der Gruppe bestehend aus amorphem Silicium- 
dioxid, Aluminiumoxid und Zeolithpigmenten. 

20 10. Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 2 beansprucht, worin die Grundierungsschicht ein Verbund- 
stoffprodukt aus einem Polymer eines Monomers mit einer ethylenisch ungesattigten Gruppe mit einem kolloidalen 
Siliciumdioxid umfaBt. 

1 1 . Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 1 oder 2 beansprucht, worin die gegossene Uberzugsschicht 
25 ein Bindemittel umfaBt, welches ein waBriges Polyurethanharz umfaBt. 

12. Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 11 beansprucht, worin das waBrige Polyurethanharz, das in 
der gegossenen Uberzugsschicht enthalten ist, ein kationisches waBriges Polyurethanharz umfaBt. 

30 13. Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 11 beansprucht, worin das waBnge Polyurethanharz, das in 
der gegossenen Uberzugsschicht enthalten ist, eine Glasubergangstemperatur von 40°C Oder mehr aufweist. 

1 4. Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 1 oder 2 beansprucht, worin die gegossene Uberzugsschicht 
zusatzlich ein hoheres Fettsaureamid enthait. 

35 

15. Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 2 beansprucht, worin das Pigment, das in der Grundierungs- 
schicht enthalten ist, amorphe Siliciumdioxidteilchen mit einer durchschnittlichen sekundaren TeilchengroBe von 
2 ujti bis 8 u.m umfaBt. 

40 16. Das Tintenstrahl-Aufzeichnungsblatt wie in Anspruch 1 beansprucht, worin die durchschnittliche sekundare Teil- 
chengroBe der feinen Siliciumdioxidteilchen 10 bis 300 nm betragt. 

17. Ein Verfahren zur Herstellung eines Tintenstrahl-Aufzeichnungsblattes, umfassend; 

Bilden einer gegossenen Uberzugsschicht auf einer Oberflache eines Substratblattes, dadurch gekennzeichnet, 
45 daB die gegossene Uberzugsschicht durch die folgenden Schritte gebildet wird: 

Beschichten einer Oberflache eines Substratblattes mit einer Beschichtungsflussigkeit, welche feine Silicium- 
dioxidteilchen mit einer durchschnittlichen primaren TeilchengroBe von 3 bis 40 nm und einer durchschnittli- 
chen sekundaren TeilchengroBe von 10 bis 400 nm umfaBt, wobei die durchschnittlichen primaren und se- 
so kundaren TeilchengroBen dadurch bestimmt werden, daB man eine eiektronenmikroskopische Photographie 

der Siliciumdioxidteilchen aufnimmt, die Martin-GroBe der Teilchen miBt und den Durchschnitt der gemesse- 
nen Daten bildet; 

Halbtrocknen der Beschichtungsflussigkeitsschicht auf der Oberflache des Substratblattes; 

55 

PreBgieBen der halbgetrockneten Uberzugsschicht auf eine hochglanzpoiierte periphere Oberflache einer 
GieBtrommel; 
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Trocknen der preBgegossenen Uberzugsschicht auf der GieBtrommel; und 
Trennen des resultierenden Laminats von der GieBtrommel. 

18. Ein Vertahren zur Herstellung eines Ttntenstrahl-Aufzeichnungsblattes, umfassend: 

Bilden einer Grundierungsschicht auf einer Oberflache des Substratblattes; und 

Beschichten einer Oberflache der Grundierungsschicht mit einer gegossenen Uberzugsschicht, dadurch ge- 
kennzeichnet, daB die gegossene Uberzugsschicht durch die folgenden Schrttte gebildet wird: 

Beschichten einer Oberflache der Grundierungsschicht mit einer Beschichtungsflussigkeit, welche feine 
Siliciumdioxidteilchen mit einer durchschnittlichen primaren TeilchengroBe von 3 bis 40 nm und einer 
durchschnittlichen sekundaren TeilchengroBe von 10 bis 400 nm umfaBt, wobei die durchschnittlichen 
primaren und sekundaren TeilchengroBen dadurch bestimmt werden, daB man eine etektronenmikrosko- 
pische Photographie der Siliciumdioxidteilchen aufnimmt, die Martin-GroBe der Teilchen miBt und den 
Durchschnitt der gemessenen Daten bildet; 

Halbtrocknen der Beschichtungsflussigkeitsschicht auf der Oberflache der Grundierungsschicht; 

PreBgieBen der halbgetrockneten Uberzugsschicht auf eine hochglanzpolierte periphere Oberflache einer 
GieBtrommel; 

Trocknen der preBgegossenen Uberzugsschicht auf der GieBtrommel; und 
Trennen des resultierenden Laminats von der GieBtrommel. 

19. Das Verfahren wie in Anspruch 17 Oder 18 beansprucht, worin die halbgetrocknete Uberzugsschicht Wasser in 
einer Menge von 20 bis 400 Gewichtsteilen pro 100 Gewichtsteilen eines Gesamtfeststoffgehalts in der halbge- 
trockneten Uberzugsschicht enthalt. 



20. Ein Verfahren zur Herstellung eines Tintenstrahl-Aufzeichnungsblattes, umfassend ein Beschichten einer Ober- 
flache eines Substratblattes mit einer gegossenen Uberzugsschicht, die durch ein Trocknen einer Schicht aus 
einer Beschichtungsflussigkeit auf einer glatten GieBoberflache gebildet wurde, 

welches dadurch gekennzeichnet ist, daB die gegossene Uberzugsschicht aus einer Beschichtungsflussigkeit ge- 
35 bildet wird, die feine Siliciumdioxidteilchen mit einer durchschnittlichen primaren TeilchengroBe von 3 bis 40 nm 

und einer durchschnittlichen sekundaren TeilchengroBe von 10 bis 400 nm umfaBt, und die durchschnittlichen 
primaren und sekundaren TeilchengroBen dadurch bestimmt werden, daB man eine elektronenmikroskopische 
Photographie der Siliciumdioxidteilchen aufnimmt, die Martin-GroBe der Teilchen miBt und den Durchschnitt der 
gemessenen Daten bildet. 

40 

21. Ein Verfahren zur Herstellung eines Tintenstrahl-Aufzeichnungsblattes, umfassend: 

Bilden einer Grundierungsschicht auf einer Oberflache des Substratblattes; und 

45 Beschichten einer Oberflache eines Substratblattes mit einer gegossenen Uberzugsschicht, die durch ein 

Trocknen einer Schicht aus einer Beschichtungsflussigkeit auf einer glatten GieBoberflache gebildet wurde, 

welches dadurch gekennzeichnet ist, daB die gegossene Uberzugsschicht aus einer Beschichtungsflussigkeit 
gebildet wird, die feine Siliciumdioxidteilchen mit einer durchschnittlichen primaren TeilchengroBe von 3 bis 
so 40 nm und einer durchschnittlichen sekundaren TeilchengroBe von 10 bis 400 nm umfaBt, und die durch- 

schnittlichen primaren und sekundaren TeilchengroBen dadurch bestimmt werden, daB man eine elektronen- 
mikroskopische Photographie der Siliciumdioxidteilchen aufnimmt, die Martin-GroBe der Teilchen miBt und 
den Durchschnitt der gemessenen Daten bildet. 

55 22. Das Verfahren wie in Anspruch 20 oder 21 beansprucht, worin die glatte GieBoberflache eine hochglanzpolierte 
Oberflache ist. 

23. Das Verfahren wie in Anspruch 20 oder 21 beansprucht, worin die glatte GieBoberflache erwarmt wird. 
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24. Das Verfahren wie in Anspruch 20, 21 und 22 beansprucht, worin die glatte GieGoberflache sine Temperatur von 
40°C bis 200°C aufweist. 

25. Das Verfahren wie in Anspruch 20 oder 21 beansprucht, worm die giaite GieGoberflache eine Oberflachenrauhheit 
5 Ra von 0,5 u.m oder weniger aufweist, die gemaG dem Japanischen Industrtestandard B 0601 bestimmt wird. 

26. Das Verfahren wie in Anspruch 20 oder 21 beansprucht, worin die gegossene Uberzugsschicht durch ein 
NaGgieGverfahren, ein Wiederbefeuchtungs-GieGverfahren oder ein VorgieGverfahren gebildet wird. 

w 

Revendlcatlona 

1. Feuille d'enregistrement par jet d'encre comprenant une feuille formant substrat et une couche couchee coulee 
formee par sechage d'une couche d'un liquide de couchage sur une surface lisse de coulee et deposee sur une 

'5 surface de la feuille formant substrat, 

caracterisee en ce que ia couche couchee coulee comprend de fines particules de silice ayant une granu- 
lomere pnmaire moyenne de 3 a 40 nm et une granulomere secondaire moyenne de 10 a 400 nm, les granu- 
lomeres primaire et secondaire moyennes etant determinees par prise d'une photographie au microscope elec- 
tronique des particules de siiice, mesure de la taille Martin des particules et mise en moyenne des donnees me- 

20 surees. 

2. Feuille d'enregistrement par jet d'encre selon la revendication 1, comprenant en outre au moins une couche de 
base comprenant un pigment et un liant et agencee entre la feuille formant substrat et la couche couchee coulee. 

25 3. Feuille d'enregistrement par jet d'encre selon la revendication 1 , dans laquelle la couche couchee coulee comprend 
en outre un compose cationique. 

4. Feuille d'enregistrement par jet d'encre selon la revendication 2, dans laquelle la couche de base ne comprend 
pas de compose cationique et la couche couchee coulee comprend en outre un compose cationique. 

30 

5. Feuille d'enregistrement par jet d'encre selon la revendication 1, dans laquelle la couche couchee coulee est 
preparee par depot d'un liquide de couchage pour la couche couchee coulee sur une surface de la feuille formant 
substrat ; coulee sous pression, tandis que la couche de liquide de couchage resultante sur la surface de feuille 
formant substrat est maintenue dans un etat humidifie, de la couche de liquide de couchage sur une surface 

35 peripherique a fini miroir d'un tambour de coulee ; sechage de la couche liquide de couchage coulee sous pression 

sur le tambour de coulee ; et separation du stratifie resultant d'avec le tambour de coulee. 

6. Feuille d'enregistrement par jet d'encre selon la revendication 1, dans laquelle la couche couchee coulee est 
preparee par depot d'un liquide de couchage pour la couche couchee coulee sur une surface de la feuille formant 

40 substrat ; sechage de la couche de liquide de couchage sur la feuille formant substrat ; humidification de la couche 

de couchage sechee avec un liquide humidifiant ; coulee sous pression, tandis que la couche de couchage humi- 
difiee est maintenue dans un etat humidifie, de la couche de couchage humidifiee sur une surface peripherique a 
fini miroir d'un tambour de coulee ; sechage de la couche de couchage coulee sous pression sur le tambour de 
coulee ; et separation du stratifie resultant d'avec le tambour de coulee. 

45 

7. Feuille d'enregistrement par jet d'encre selon la revendication 2, dans laquelle la couche couchee coulee est 
preparee par depot d'un liquide de couchage pour la couche couchee coulee sur une surface de la couche de 
base formee sur la feuille formant substrat ; coulee sous pression, tandis que la couche de liquide de couchage 
resultante sur la surface de couche de base est maintenue dans un etat humidifie, de la couche de liquide de 

50 couchage sur une surface peripherique a fini miroir d'un tambour de coulee ; sechage de la couche de liquide de 

couchage coulee sous pression sur le tambour de coulee ; et separation du stratifie resultant d'avec le tambour 
de coulee. 

8. Feuille d'enregistrement par jet d'encre selon la revendication 2, dans laquelle la couche couchee coulee est 
55 preparee par depot d'un liquide de couchage pour la couche couchee coulee sur une surface de la couche de 

base formee sur la feuille formant substrat ; sechage de la couche de liquide de couchage sur la couche de base ; 
humidification de la couche de couchage sechee avec un liquide humidifiant ; coulee sous pression, tandis que 
la couche de couchage humidifiee est maintenue dans un 6tat humidifie, de la couche de couchage humidifiee 
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sur une surface peripherique a fini miroir d'un tambour de couiee ; sechage de la couche de couchage coulee 
sous pression sur le tambour de coulee ; et separation du stratifie resultant d'avec le tambour de coulee. 

9. Feuille d'enregistrement par jet d'encre selon la revendication 2, dans laquelle le pigment dans la couche de base 
5 comprendau moins un element choisi dans le groupe constitue par les pigments a base de siiice amorphe, d'alu- 

mine, et de zeolite. 

10. Feuille d'enregistrement par jet d'encre selon la revendication 2, dans laquelle la couche de base comprend un 
produit composite d'un polymere d'un monomere ayant un groupe a insaturation ethylenique avec une siiice col- 
ic loTdale. 

11. Feuille d'enregistrement par jet d'encre selon la revendication 1 ou 2, dans laquelle la couche couchee couiee 
comprend un liant comprenant une resine aqueuse de polyurethane. 

i5 1 2. Feuille d'enregistrement par jet d'encre selon la revendication 1 1 , dans laquelle la resine aqueuse de polyurethane 
contenue dans la couche couchee coulee comprend une resine aqueuse de polyurethane cationique. 

1 3. Feuille d'enregistrement par jet d'encre selon la revendication 1 1 , dans laquelle ia resine aqueuse de polyurethane 
contenue dans la couche couchee coulee a une temperature de transition vitreuse de 40°C ou plus. 

20 

14. Feuille d'enregistrement par jet d'encre selon la revendication 1 ou 2 t dans laquelle la couche couchee coulee 
contient de plus un amide d'acide gras superieur 

15. Feuille d'enregistrement par jet d'encre selon la revendication 2, dans laquelle le pigment contenu dans la couche 
25 de base comprend des particules de siiice amorphe ayant une granulomere secondaire moyenne de 2 urn a 8 um 

1 6. Feuille d'enregistrement par jet d'encre selon la revendication 1 , dans laquelle la granulomere secondaire moyen- 
ne des fines particules de siiice est de 10 a 300 nm. 

30 17. Precede pour produire une feuille d'enregistrement par jet d'encre comprenant : 

la formation d'une couche couchee coulee sur une surface d'une feuille formant substrat, caracterise en ce 
que la couche couchee coulee est formee par les etapes de : 

revetement d'une surface d'une feuille formant substrat avec un liquide de couchage comprenant de fines 
35 particules de siiice ayant une granulomere primaire moyenne de 3 a 40 nm et une granulomere secondaire 

moyenne de 10 a 400 nm, les granulomeres primaire et secondaire moyennes etant determinees par prise 
d'une photographie au microscope electronique des particules de siiice, mesure de la taille Martin des parti- 
cules et mise en moyenne des donnees mesurees ; 

semi-sechage de la couche de liquide de couchage sur la surface de feuille formant substrat ; 
40 coulee sous pression de la couche de couchage semi-sechee sur une surface peripherique a fini miroir d'un 

tambour de coulee ; 

sechage de la couche de couchage coulee sous pression sur le tambour de coulee ; et 
separation du stratifie resultant d'avec le tambour de coulee. 

45 18. Precede pour produire une feuille d'enregistrement par jet d'encre comprenant : 

la formation d'une couche de base sur une surface de la feuille formant substrat ; et 

le revetement d'une surface de la couche de base avec une couche couchee cou!6e, caracterise en ce que 
la couche couchee coulee est formee par les etapes de : 

so 

revelement d'une surface de la feuille de base avec un liquide de couchage comprenant de fines particules 
de siiice ayant une granulomere primaire moyenne de 3 a 40 nm et une granulomethe secondaire moyen- 
ne de 10 a 400 nm, les granulomeres primaire et secondaire moyennes etant determinees par prise 
d'une photographie au microscope electronique des particules de siiice, mesure de la taille Martin des 
55 particules et mise en moyenne des donnees mesurees ; 

semi-sechage de la couche de liquide de couchage sur la surface de couche de base ; 

coulee sous pression de la couche de couchage semi-sech6e sur une surface peripherique a fini miroir 

d'un tambour de coul6e ; 
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sechage de la couche de couchage coulee sous pression sur le tambour de coulee ; et 
separation du stratifie resultant d'avec le tambour de coulee. 

19. Procede selon la revendication 17 ou 18, dans lequel la couche de couchage semi-sechee contient de I'eau en 
5 une quantite de 20 a 400 parties en poids pour 100 parties en poids de la teneur totale en extrait sec dans la 

couche de couchage semi-sechee. 

20. Procede pour produire une feuille d'enregistrement par jet d'encre comprenant le revetement d'une surface d'une 
feuille formant substrat avec une couche couchee coulee formee par sechage d'une couche d'un liquide de cou- 

io chage sur une surface de coulee lisse, 

caracterise en ce que la couche couchee coulee es1 formee a partir d'un liquide de couchage comprenant 
de fines particules de silice ayant une granulometrie primaire moyenne de 3 a 40 nm et une granulometrie secon- 
dare moyenne de 10 a 400 nm, les granulometries primaire et secondaire moyennes etant determinees par prise 
d'une photographie au microscope electronique des particules de silice, mesure de la taille Martin des particules 

is et mise en moyenne des donnees mesurees. 

21. Procede pour produire une feuille d'enregistrement par jet d'encre, comprenant : 

la formation d'une couche de base sur une surface de la feuille formant substrat ; et 
20 le revetement d'une surface d'une feuille formant substrat avec une couche couchee coulee formee par se- 

chage d'une couche d'un liquide de couchage sur une surface de coulee lisse, 

caracterise en ce que la couche couchee coulee est formee a partir d'un liquide de couchage comprenant 
de fines particules de silice ayant une granulometrie primaire moyenne de 3 a 40 nm et une granulometrie secon- 
ds daire moyenne de 10 a 400 nm, les granulometries primaire et secondaire moyennes etant determinees par prise 
d'une photographie au microscope electronique des particules de silice, mesure de la taille Martin des particules 
et mise en moyenne des donnees mesurees. 

22. Procede selon la revendication 20 ou 21, dans lequel la surface de coulee lisse est une surface a fini miroir 

30 

23. Procede selon la revendication 20 ou 21, dans lequel la surface de coulee lisse est chauffee. 

24. Procede selon Tune quelconque des revendications 20, 21 et 22, dans lequel la surface de coulee lisse a une 
temperature de 40°C a 200°C. 

35 

25. Procede selon la revendication 20 ou 21 , dans lequel la surface de coulee lisse a une rugosite de surface Ra de 
0,5 jam ou moins determinee conformement a la norme industrielle japonaise B 0601. 

26. Procede selon la revendication 20 ou 21, dans lequel la couche couchee coulee est formee par un procede de 
to coulee a I'etat humide, un procede de coulee par remouillage ou un procede de pre-coulee. 
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